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PREFACE 


The  purpose  of  the  Report  is  to  document  the  accomplishment 
of  the  Phase  II  Stage  2,  Problem  Confirmation  Study  of  the 
United  States  Air  Force  Installation  Restoration  Program 
(IRP)  at  Griff iss  Air  Force  Base,  Rome,  Nee  York.  This  work 
was  conducted  by  Rc^  F.  Weston,  Inc.  under  Contract  No. 
F33615-80-D-4006,  Task  Order  0041. 


Nr.  Peter  J.  Marks  is  Program  Manager  for  this  Contract. 
Mr.  Frederick  Bopp  III,  Ph.D.  managed  this  Task  Order.  Lab¬ 
oratory  analyses  were  accomplished  at  WESTON 's  Laboratory  in 
Lionville,  Pennsylvania,  under  the  supervision  of  James  S. 
Smith.  Roy  F.  Weston,  Inc.  wishes  to  acknowledge  Major  John 
Joyce,  Base  Bioenvironmental  Officer  and  Bruce  Mero,  Base 
Civil  Engineering  Environmental  Engineer  for  their 
assistance  during  the  conduct  of  the  project. 

This  work  was  accomplished  during  the  period  25  June  1984 
through  11  October  1984.  Col.  R.  C.  Wooten,  USAF,  BSC, 
Technical  Services  Division,  USAF  Occupational  and 
Environmental  Health  Laboratory  (USAF  OEHL/TS)  was  the 
Technical  Monitor. 
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EXECUTIVE  SUMMARY 


ES-1  INTRODUCTION 

RPY  F.  Weston,  Inc.  (WESTON)  has  been  retained  by  the  United 
States  Air  Force  Occupational  and  Environmental  Health 
Laboratory  (OEHL)  Contract  No.  F3361S-80-D-4006,  to  provide 
general  engineering,  hydrological  and  analytical  services. 
The  OEHL  issued  Task  Order  41  of  this  contract  on  11  May 
1984,  directing  WESTON  to  complete  a  subsurface  investiga¬ 
tion  of  sites  at  Grlffiss  Air  Force  Base,  Rome,  New  York, 
that  have  recently  been  identified  as  possible  sources  of 
soils  and  ground  water  contamination.  The  field  investiga¬ 
tion  was  started  on  13  June  1984  and  completed  on  29  August 
1984. 

ES-2  SITE  PROFILE 

Grlffiss  Air  Force  Base  occupies  approximately  3900  acres  of 
land  located  within  the  broad,  relatively  flat  lowlands  that 
comprise  the  Mohawk  River  Valley  in  central  New  York  State, 
near  the  city  of  Rome. 

The  three  sites  identified  by  the  Air  Force  for  investiga¬ 
tion  under  this  task  order  have  each  received  attention 
because  of  problems  that  occurred  or  were  identified  during 
1983.  These  problems  included  fuel  spillage  at  the  Tank 
Farm  and  near  Building  210,  Battery  Acid  Disposal  Pits  in 
Buildings  101  and  222,  and  the  occurrence  of  a  leachate  seep 
area  at  Landfill  7.  These  sites  were  identified  during  the 
IRP  Phase  I. 

Most  of  the  Base  is  directly  underlain  by  glacially  derived 
sand  and  gravel  deposits.  The  water  table  occurs  in  these 
deposits  approximately  10-20  feet  below  the  ground  surface. 
The  saturated  zone  of  these  sediments  comprises  the 
principle  ground  water  bearing  zone  in  the  region. 

ES-3  SCOPE  OF  WORK 

The  field  investigation  under  Task  Order  41  included 
ccxnpletion  of  40  soil  borings  and  the  installation  of  40 
tmoporary  well  points  to  investigate  possible  fuel  oil 
contamination  of  areas  around  Building  210  and  the  Tank 
Farm.  This  was  followed  by  the  installation  of  ten 
permanent  ground  water  monitoring  wells  in  these  areas. 
Four  permanent  monitoring  wells  were  also  installed  around 
Landfill  7.  A  single  soil  boring  was  completed  in  each  of 
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the  two  Battery  Acid  Disposal  Pits  to  obtain  soil  and  sludge 
samples  for  chemical  analyses. 

The  primary  contaminants  associated  with  the  Tank  Farm  and 
Building  210  are  petroleum-based  fuel  products.  They  may 
occur  as  dissolved  constituents  in  the  ground  water  or  as  a 
separate  liquid  phase  in  ground  water  and  soils.  Landfill  7 
was  operated  between  1950  and  1954,  and  may  have  been  a 
depository  for  limited  amounts  of  spent  solvents  and  other 
chemical  waste.  Based  on  the  above,  ground  water  samples  at 
the  Tank  Farm  and  Building  210  were  taken  for  analysis  of 
total  organic  carbon,  oils  and  grease,  and  lead.  Samples 
fron  wells  and  a  seepage  area  at  Landfill  7  were  analyzed 
for  the  same  parameters,  plus  phenols,  volatile  organic 
compounds  and  additional  metals  on  the  EPA  Priority 
Pollutant  list.  Soil  and  sludge  samples  from  the  two 
Battery  Acid  Disposal  Pits  were  analyzed  for  metals:  iron, 
lead,  copper,  manganese,  zinc,  antimony  and  chromium. 

ES-4  SOMMARY  OF  FINDINGS 

Based  on  the  results  of  this  phase  II,  Stage  2  study  at 
Griff iss  AFB,  Rome,  New  York,  the  following  key  conclusions 
are  drawn: 

1.  The  Base  is  underlain  by  unconsolidated  permeable  sands 
and  gravels  of  glacial  origin.  Ground  water  occurs 
under  shallow  water  table  conditions  throughout  the 
Base.  Flow  is  generally  toward  the  south  and 
southwest . 

2.  The  velocity  of  ground  water  flow  varies  with  the 
gradient  which  is  in  a  large  part  influenced  by  direct 
precipitation  recharge.  Recharge  in  the  central  Base 
area  where  the  Tank  Farm,  Building  210,  and  the  Battery 
Acid  Pits  are  located  is  limited  by  building  and  paving 
cover.  Thus,  gradients  and  seepage  velocities  are  low 
(10  feet  per  year).  In  contrast,  permeable  cover  soils 
at  Landfill  7  allow  abundant  percolation  through  the 
landfill,  causing  ground-water  mounding  and  a  steep 
hydraulic  gradient,  with  ground  water  seepage 
velocities  on  the  order  of  300  feet  per  year. 

3.  Fuel  product  contamination  of  soils  and  ground  water  is 

evident  at  the  Tank  Farm  near  tanks,  loading  areas,  and 
at  the  parking  lot  area  of  Building  3.  However, 

extensive  migration  of  fuel  product  on  the  ground  water 
surface  has  not  occurred.  Contamination  of  soils  at 
Building  3  may  be  associated  with  past  activities  at 
that  site,  rather  than  associated  with  the  Tank  Farm. 
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Although  downgradient  monitor  wells  are  not  showing  the 
presence  of  fuel  product  as  a  separate  phase,  analysis 
for  dissolved  constituents  confirmed  the  presence  of 
oil  and  grease  coapounds  and  total  organic  carbon  above 
background  levels.  Lead  was  detected  in  only  one  well 
and  occurred  at  levels  well  below  minimum  EPA  Primary 
Drinking  Water  Standards. 

4.  No  soil  contamination  or  fuel  product  as  a  separate 
phase  was  observed  at  Building  210.  Samples  from  both 
downgradient  wells,  however,  had  levels  of  oils  and 
grease  and  total  organic  carbon  comparable  to  the  Tank 
Farm  well  samples. 

5.  The  shallow  water  table  and  high  permeability  of  native 
soils  at  Landfill  7  indicate  the  potential  for  percola¬ 
tion  of  direct  precipitation  through  the  landfill  to 
carry  contaminants  to  the  ground  water.  Water  quality 
results  from  the  five  wells  and  one  seep  at  the  site 
indicate  an  impact  on  ground  water,  particularly  for 
oils  and  grease  and  total  organic  carbon.  A  mounding 
is  evident  in  the  ground  water  surface  at  the  site,  and 
the  ground  water  surface  may  intersect  the  base  of  the 
landfill,  although  this  is  not  confirmed.  The  seepage 
in  the  southeast  corner  of  the  site  is  an  expression  of 
the  high  water  table,  perched  on  an  underlying  till, 
and  not  due  to  direct  leachate  from  the  landfill. 

6.  Soil  and  sludge  samples  taken  from  depths  of  0-2  feet 
in  the  Battery  Acid  Pits  contained  elevated  levels  of 
lead,  copper,  antimony  and  zinc.  These  concentrations 
dropped  abruptly  with  depth  to  background  or 
near-background  levels. 


ES-5  RECOMMENDATIONS 

The  findings  of  this  Phase  II,  Stage  2  study  at  Griffiss  AFB 
indicate  the  need  for  limited  follow-up  work  at  Landfill  7. 
In  addition,  a  rmnedial  effort  should  proceed  at  the  Tank 
Farm  and  the  Battery  Acid  pits.  Potential  renedial  actions 
for  these  sites  are  discussed  in  the  following  sections. 


ES-5.1  TANK  FARM 

Because  of  the  observed  impact  on  soil  and  ground  water  due 
to  past  fuel  spills  in  the  TANK  FARM  AREA,  it  is  recommended 
that  the  Air  Force  proceed  with  a  remediation  phase  at  that 
site.  Section  6.5  outlines  the  general  steps  that  would  be 
included  in  a  remedial  action  assessment.  The  actual  remedi- 


al  action  taken  at  the  site  should  be  based  on  this  assess¬ 
ment  which  would  include  the  cost-benefit  of  any  action  as 
well  as  its  technical  feasibility. 

The  following  initial  site  specific  observations  are  also 
added  regarding  remediation  at  the  Tank  Farm  Site: 


1.  Floating  fuel  product  on  the  ground  water  sur¬ 
face  appears  very  limited.  A  skimmer  well 
type  recovery  system  would  not  be  very  effi¬ 
cient  or  produce  a  large  recovery  of  fuel. 

2.  Soil  contamination  by  fuel  product  is  wide¬ 
spread  and  provides  a  source  of  cont2uni nation 
to  the  ground  water.  Remediation  of  soil  con¬ 
tamination  at  and  above^  the  water  table 
should  be  examined.  Because  the  large  vol¬ 
umes  involved,  in  situ  or  on  site  treatment 
methods  may  be  preferable  to  disposal  of  con- 
t2unination  soils. 

ES-5.2  LANDFILL  7 

Landfill  7  has  been  closed  for  thirty  years.  The  area  is 
graded  with  a  good  grass  cover.  Ground  water  samples  con¬ 
tained  one  Priority  Pollutant  Volatile  Organic  Compound 
(Tetrachloroethylene) ,  which  was  elevated  at  one  well  (MW- 
17,  105  Mg/1).  TOC  was  also  elevated  in  most  monitor  wells. 
Elevated  TOC  is  most  likely  due  to  the  breakdown  of  cellu¬ 
lose  material  in  the  landfill.  However,  the  possible  pres¬ 
ence  of  Priority  Pollutant  Organic  Compounds  should  be  ruled 
out  by  additional  selective  sampling.  The  results  of  these 
analyses  will  determine  what,  if  any,  additional  remediation 
is  appropriate.  Therefore,  additional  sampling  is 
recommended : 

1.  All  wells  should  be  resampled  to  confirm  the  re¬ 
sults  of  the  first  round  of  analyses. 

2.  '  All  well  samples,  samples  from  the  seep,  and  two 

surface  water  samples  should  be  analyzed  for  chlo¬ 
ride,  boron  and  sulfate. 

3.  MW-16  and  MW-17  where  TOC  levels  were  highest, 
should  be  sampled  for  EPA  Priority  Pollutant  base 
neutral/acid  extractable  compounds,  and 
pesticides . 


V/v. 


ES-5.3  BATTERY  ACID  DISPOSAL  PITS 

No  further  investigation  of  the  Battery  Acid 
Disposal  Pits  is  recommended.  However,  the 
pits  should  be  properly  sealed  to  prevent 
their  use  for  disposal  of  any  liquids,  includ¬ 
ing  clean  water,  which  could  drive  contam¬ 
inants  to  the  water  table. 

A  remedial  action  assessment  as  discussed  in 
section  6.6  should  be  initiated  to  determine 
suitable  remedial  alternatives  for  these  pits. 
In  situ,  isolation  or  removal  and  disposal  are 
possible  alternatives  for  the  small  volume  of 
sludge  involved  (less  than  40  cubic  feet). 

EP  Toxicity  Tests  should  be  performed  on  sam¬ 
ples  from  each  pit. 
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SECTION  1 


INTRODUCTION 


1.1  PURPOSE  AND  SCOPE 

Roy  F.  Weston,  Inc.  (WESTON)  has  been  retained  by  the  United 
States  Air  Force  Occupational  and  Environmental  Health 
Laboratory  (OEHL)  under  a  Contract  No.  F33615-80-D-4006 ,  to 
provide  general  engineering,  hydrological  and  analytical  ser¬ 
vices.  The  OEHL  issued  Task  Order  41  of  this  contract  on  11 
May  1984,  directing  WESTON  to  complete  a  subsurface  investi¬ 
gation  of  sites  at  Griffiss  Air  Force  Base,  Rome,  New  York, 
that  have  recently  been  identified  as  possible  sources  of 
soils  and  ground  water  contamination.  The  purpose  of  this 
task  was  to  determine  if  environmental  contamination  has  re¬ 
sulted  from  waste  disposal  and  fuel  handling  practices  at 
Griffiss  AFB,  to  identify  the  potential  environmental  conse¬ 
quences  of  such  contamination,  the  magnitude  and  extent  of 
existing  contamination,  and  the  potential  for  migration. 
The  full  investigation  was  started  on  13  June  1984  and  com¬ 
pleted  on  29  August  1984.  The  following  sub-sections  pres¬ 
ent  a  brief  history  and  description  of  these  sites. 

1.2  SITE  PROFILE 

Griffiss  Air  Force  Base  occupies  approximately  3900  acres  of 
land  located  within  the  broad,  relatively  flat  lowlands  that 
comprise  the  Mohawk  River  Valley  in  central  New  York  State, 
as  shown  in  Figure  1-1.  The  nearest  cities  to  the  Base  are 
Rome,  which  is  approximately  two  miles  southwest  of  the  Base 
boundary,  and  Utica,  approximately  16  miles  to  the 
southeast . 

The  three  sites  identified  by  the  Air  Force  for  investiga¬ 
tion  under  this  task  order  have  each  received  attention  be¬ 
cause  of  problems  that  occurred  or  were  identified  during 
1983.  'These  problems  have  included  fuel  spillage  at  the 
Tank  Farm  and  near  Building  210,  Battery  Acid  Disposal  Pits 
in  Buildings  101  and  222,  and  the  occurrence  of  a  leachate 
seep  area  at  Landfill  7.  These  locations  are  shown  on  the 
general  site  map.  Figure  1-2.  The  following  sections 
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present  a  brief  description  of  each  of  the  sites  along  with 
a  background  discussion  of  the  problems  identified. 

1.2.1  Tank  Farm  Area 

The  Tank  Farm  Area  actually  consists  of  two  adjacent  Tank 
Farms  numbered  1  and  3,  as  shown  in  Figure  1-3.  Since  their 
construction  in  1943,  the  Tank  Farms  have  been  used  for  the 
storage  of  Avgas,  Mogas,  JP-4 ,  FS-6,  and  propanol.  Tank 
Farm  1  consists  of  nine  active  and  two  inactive  buried  tanks 
for  Avgas,  Mogas  and  JP-4.  These  tanks  range  in  capacity 
from  25,000  to  29,000  gallons.  There  is  also  an  above  ground 
propanol  tank  in  Tank  Farm  1.  Tank  Farm  3  consists  of  three 
above  ground -storage  tanks  (161,  162  and  163)  containing  No. 
6  fuel  oil  and  four  25,000  gallon  underground  storage  tanks 
containing  JP-4.  In  the  fall  of  1982,  investigative  soil 
borings  to  the  south  of  the  Tank  Farm  area  for  a  steam 
pipeline  construction  project  found  measurable  quantities  of 
what  appeared  to  be  light  fuel  product  in  the  ground  water. 

On  October  3-7,  1983,  thirty  test  borings  were  augered  by  a 
drilling  contractor  along  the  proposed  steam  pipeline  route. 
The  location  of  these  borings  is  shown  on  Figure  1-3.  The 
borings  were  made  to  the  water  table,  and  organic  vapor  mon¬ 
itoring  was  conducted  at  each  borehole.  Fuel  vapors  were  ev¬ 
ident  in  a  line  of  borings  to  the  south  of  Tank  Farm  1,  as 
recorded  by  an  organic  vapor  detector.  As  part  of  this  same 
project,  split  spoon  soil  samples  were  recovered  from  the 
boreholes  wherever  vapor  readings  were  found  to  exceed  300 
ppm.  In  addition,  a  ground  water  sample  was  recovered  at 
borehole  2  to  determine  species  of  product.  Soil  and  water 
samples  were  analyzed  by  OEHL's  laboratory.  As  a  result  of 
these  analyses,  the  ground  water  samples  were  shown  to  con¬ 
tain  detectable  levels  of  lead,  benzenes  and  xylenes.  By 
these  same  group  of  analyses,  the  soils  were  found  to  con¬ 
tain  lesser  concentrations  of  these  constituents. 

On  19  October  1983,  as  part  of  New  York  State's  tank-farm 
monitoring  requirements,  a  single  ground  water  monitoring 
well  wap  installed  at  the  southeast  corner  of  Tank  Farm  3. 
The  well  is  reportedly  constructed  to  be  32.5  feet  deep.  On 
19  October  1983,  a  sample  was  collected  of  the  fuel  product 
floating  upon  the  groundwater  surface  approximately  15  feet 
below  ground  level.  USAF  OEHL  analysis  revealed  0.207 
mg/gram  total  hydrocarbon,  with  head  space  analysis  showing 
volatile  hydrocarbons  such  as  JP-4  gasoline  or  diesel  fuel. 
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The  Base  has  reported  that  there  have  been  no  significant  in¬ 
ventory  losses  from  the  Tank  Farm  and,  therefore,  the  fuel 
contamination  observed  in  the  ground  water  is  most  likely 
due  to  numerous  small  spills  or  minor  pipeline  joint  leaks 
that  have  occurred  over  the  past  years.  Fuel  has  been  con¬ 
tinually  reported  in  the  hydrant  pits  of  this  Tank  Farm. 
These  pits  are  gravel  bottomed.  During  WESTON 's  field  inves¬ 
tigation,  described  in  this  report.  Base  personnel  informed 
WESTON  that  at  one  time  there  was  a  truck  maintenance  shed 
north  of  Building  3  at  the  location  of  the  test  borings. 
Waste  fuels  were  reportedly  disposed  directly  into  the  sub¬ 
soil  through  a  dry  well.  This  past  activity  could  have  been 
at  least  partially  responsible  for  detected  products  in  the 
test  borings. 

1.2.2.  Building  210,  Buried  Tank 

To  the  west  and  north  of  the  Tank  Farm  area  is  Building  210 
which  is  a  water  treatment  facility.  This  facility  is  shown 
on  Figure  1-4.  A  275  gallon  underground  gasoline  tank  is  lo¬ 
cated  along  the  east  side  of  the  building.  On  6  January 
1984,  during  excavation  near  the  tank,  a  leak  was  discovered 
and  reported  by  Base  personnel.  Subsequently,  a  regular  in¬ 
ventory  loss,  as  high  as  7  inches  per  day,  was  reported  to 
have  been  occurring  from  the  tank  for  an  indefinite  period 
of  time.  Since  these  incidents,  the  tank  has  been  taken  out 
of  service  and  replaced  with  an  above-ground  tank.  In 
November  1984,  the  tank  was  removed  and  replaced  with  a  new 
buried  steel  tank. 


1.2.3  Battery  Acid  Disposal  Pits 

Battery  acid  disposal  pits  have  been  used  since  the  early 
1940 's  in  truck  maintenance  Building  222  and  in  the  battery 
service  shop  in  Building  101.  In  both  cases,  these  pits  are 
simply  openings  in  the  concrete  floors,  approximately  2x2 
feet,  covered  with  steel  grates.  After  the  battery  acid  was 
neutralized  with  baking  soda,  the  neutralized  liquid  from 
spent  batteries  was  dumped  into  the  pits  and  allowed  to 
percolate  into  the  underlying  soil.  Grab  samples  of  the 
residual'  sludge  sampled  by  the  Air  Force  showed  elevated 
levels  of  metals,  particularly  lead  which  was  in  the  parts 
per  thousand  concentration  range.  The  actual  depth  of 
contaminated  sludge  and  soil  was  not  determined. 

1.2.4  Landfill  7 

Landfill  7  occupies  approximately  4.5  acres  located  on  the 
northeast  side  of  the  main  runway,  as  shown  on  Figures  1-2 
and  1-5.  The  landfill  was  active  between  1950  and  1954,  and 


contains  domestic  refuse  type  wastes,  all  of  which  were 
burned  in  trenches.  The  landfill  is  located  on  a  topograph¬ 
ic  high,  is  now  almost  completely  grass  covered,  and  is  in¬ 
distinguishable  from  adjacent  areas.  There  is  evidence  that 
burrowing  animals  have  disturbed  some  of  the  burned  residues 
from'  the  landfill.  Other  than  a  single  localized  depression 
on  the  landfill  surface,  probably  caused  by  differential  set¬ 
tlement,  the  site  has  been  graded  and  maintained  to  promote 
surface  runoff  in  all  directions.  Grass  cover  was  good  and 
no  serious  erosion  was  observed.  There  was  no  evidence  of 
leachate  prior  to  1982. 

Monitor  Well  W-3  was  installed  in  November  1981  adjacent  to 
the  southwest  corner  of  Landfill  7  in  a  downgradient  direc¬ 
tion  between  the  landfill  and  Six  Mile  Creeic.  Subsurface  ma¬ 
terials  sampled  during  monitor  well  construction  were 
predominantly  fine  to  coarse-grained  sands.  No  bedrock  or 
till  was  encountered  in  this  boring,  which  was  32  feet  deep. 
Ground  v;ater  quality  analyses  of  samples  from  well  W-3  de¬ 
tected  no  compounds  at  concentrations  which  would  cause  imme¬ 
diate  environmental  concern.  Due  to  the  age  of  this 
landfill,  the  probability  that  significant  leachate  gener¬ 
ation  would  occur  in  the  future  was  considered  to  be  low. 
Therefore,  no  further  actions  were  recommended  at  Landfill 
7. 

In  November  1983,  Base  environmental  personnel  reported  that 
leachate  was  observed  in  the  southeast  corner  of  Landfill  7. 
The  leachate  consisted  of  several  inches  of  oily  water,  cov¬ 
ering  a  depression  adjacent  to  a  runway-instrument  station. 
Water  samples  from  the  leachate  stream  were  discolored  and 
had  a  strong  ammonia  odor. 

1.3  CONTAMINATION  PROFILE 

The  primary  contaminants  associated  with  the  Tank  Farm  and 
Building  210  are  petroleum-based  fuel  products. 
Contaminants  may  occur  as  dissolved  constituents  in  the 
ground  v«ter  or  as  a  separate  liquid  phase  in  ground  water 
and  soils.  Landfill  7  was  operated  between  1950  and  1954, 
and  may  have  been  a  depository  for  limited  amounts  of  spent 
solvents  and  other  chemical  waste.  Based  on  the  above, 
ground  water  samples  at  the  Tank  Farm  and  Building  210  were 
taxen  for  analysis  o'^  to'-.al  organic  carbon,  nl.l-;  til-  j’-'-. 

Ill  laad.  Samples  from  wells  at  Landfill  7  were  analysed 
for  the  same  parameters,  plus  phenols,  volatile  organic  com¬ 
pounds  and  additional  metals  on  the  EPA  Priority  Pollutant 
list . 


The  dry  wells  were  the  recipients  of  neutralized  battery  ac¬ 
id  solutions.  The  primary  constituents  of  concern  in  the 
battery  sludge  are  metals.  A  summary  of  all  analytes  for 
ground  water  and  soil/sludge  samples  is  presented  in  Table 
1-1. 

1.4  PROJECT  TEAM 

The  Phase  II  Confirmation  Study  at  Griffiss  APB  was  conduct¬ 
ed  by  staff  personnel  of  Roy  F.  Weston, Inc.,  and  was  managed 
through  WESTON's  home  office  in  West  Chester,  Pennsylvania. 

The  following  personnel  served  lead  functions  in  this 
project; 

MR.  PETER  J.  MARKS,  PROGRAM  MANAGER;  Corporate  Vice 
President  and  Manager  of  Laboratory  Services,  Master  of 
Science  in  Environmental  Science  (M.S.),  18  years  of  experi¬ 
ence  in  laboratory  analysis  and  applied  environmental 
science. 

MR.  FREDERICK  BOPP,  III,  PH.D.,  P.G.,  PROJECT  MANAGER; 
Doctor  of  Philosophy  (Ph.D. )  in  Geology  and  Geochemistry, 
Registered  Professional  Geologist  (P.G.),  over  10  years  of 
experience  in  hydrogeology  and  applied  geological  science. 

MR.  RICHARD  C.  JOHNSON,  P.G.,  PROJECT  GEOLOGIST;  Master 
ol  Arts  (M.A. )  In  Geology,  Registered  ^of essional 
Geologist,  7  years  experience  in  geotechnical  engineering 
and  hydrogeology. 

MR.  WALTER  M.LEIS,  P.G.,  GEOTECHNICAL  QUALITY  ASSURANCE 
OFFICER;  Corporate  Vice  President  and  Manager  of  the 
Geosciences  Department,  M.S.  in  Geological  Sciences, 
Registered  Professional  Geologist,  over  13  years  of  experi¬ 
ence  in  hydrogeology  and  applied  geological  services. 

MR.  EARL  HANSEN,  PH.D,  ANALYTICAL  LABORATORY  MANAGER; 

Doctor  of.  Philosophy  (Ph.D.)  in  Chemistry,  over  15  years  of 
experience  in  Laboratory  Analysis. 

MS.  DEBORAH  L.  JONES,  ASSISTANT  SOIL  SCIENTIST;  M.S.  in 
Environmental  Pollution  Control,  2  years  experience  in  inves¬ 
tigations  in  soil  and  ground  water  conteuni nation. 
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ANALYTICAL  PROTOCOL 

SITE 

POTENTIAL  CCWTAMINANTS 

MEDIUM 

TANK  FARM 

Fuel  Products 

Groundwater 

and  BLDG  210 

LANDFILL  7  Spent  Solvents  Groundwater 

Petroleum  Products 


BAJTLRY  ACID 
DISPOSAL  PITS 


Soil,  Sludge 
solids 


ANALYTES 


.Oil  and 
Grease 
•  Lead 
•Total 


k  F  U>J 


Carbon 


Organic 

(TOC) 


.Total  Organic 
Carbon  (TOC) 

.Oil  and 
Grease 
.Volatile 
Organic  !V*>: 

Compounds  ( VOC  ‘‘t.-.Y 


,  Phenols 
.Metals  (As, 
Cd,Pb,Hg,Cr, 
Ni ,  Ag,  Cu) . 


Metals  (Fe. 

Pb,  Cu,  Sb,  ‘ 


Mn,  Zn,  Cr) 


Battery  Acid 
Sludges 


Professional  profiles  of  these  key  personnel,  as  well  as 
other  project  personnel,  are  contained  in  Appendix  C. 

1.4.1  Subcontracting 

All  drilling  and  well  installation  for  this  project  was 
performed  by  Empire  Soils,  Inc.  of  Groton,  New  York  under 
contract  to  Roy  F.  Weston,  Inc.  All  work  was  conducted 
under  the  direction  of  the  on-site  WESTON  geologist  or  soil 
scientist . 


SECTION  2 

ENVIRONMENTAL  SETTING 


2.1  REGIONAL  GEOLOGY 

Griff iss  Air  Force  Base  (Griffiss)  is  Located  at  the  eastern 
edge  of  the  Central  Lowland  Physiographic  Province  of  the 
northeastern  United  States.  Bedrock  at  Griffiss  is  the 
Utica  Shale  of  Ordovician  age.  The  Utica  is  a  relatively 
soft,  black  to  dark  grey  calcareous  shale  which  was  derived 
by  erosion  of  sediments  from  the  newly  uplifted  Catskill  and 
Taconic  Mountains  to  the  east  and  southeast.  It  is  nearly 
flat-lying  in  the  Griffiss  area,  with  maximum  bedding  dips 
of  only  5®  to  6°  (SW)  reported  in  a  few  miles  radius 
from  the  Base.  The  Utica  Shale  is  known  to  be  jointed  in 
the  area.  Most  planar  openings  (joints)  are  nearly 
vertical,  and  the  dominant  joint  set  trends  to  the  east  and 
southeast  along  the  trend  of  the  Mohawk  Valley  itself. 

The  Griffiss  area  is  known  to  have  been  glaciated  during  the 
Pleistocene  Epoch.  As  a  result  of  this  glaciation,  the 
surface  of  the  Utica  Shale  has  been  gouged  and  scoured  by 
ice  action  into  a  gently  undulating  surface.  A  series  of 
varying  types  of  unconsolidated  deposits  are  known  to  overly 
the  Utica  Shale  unconformably ,  and  each  of  these  deposits 
owes  its  origin  to  the  presence  of  glaciers  nearby.  The 
deposits  immediately  overlying  the  Utica  Shale  are 
Pleistocene  age  lake  deposit  and  glacio-f luvial  fine  sands, 
silty  sands,  silts  and  sandy  clays  which  were  formed  in 
association  with  the  now-extinct  glacial  Lake  Iriquois. 
Overlying  these  deposits,  and  in  some  areas  laterally 
equivalent  to  them,  are  more  recent  alluvial  and  glacially 
derived  delta  deposits  of  medium  to  coarse-grained  sands  and 
gravels  formed  in  association  with  outwash  of  sediments  from 
retreating  glaciers.  At  Griffiss,  the  few  topographic  highs 
present  are  capped  by  the  coarse-grained  alluvial  and 
deltaic  deposits,  with  the  fine  grained  lake  deposits 
dominating  the  lower  lying  areas. 
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2.2  TOPOGRAPHY  AND  SURFACE  DRAINAGE 

Elevations  across  most  of  Griffiss  average  about  475  feet 
above  a  mean  sea  level  datum  (MSL).  Most  of  the  base  north 
of  Floyd  Avenue  has  been  subjected  to  cut  and  fill 
operations  during  construction  of  the  airfield  portion  of 
the  base,  and  in  that  area  local  relief  rarely  exceeds  10 
feet.  The  land  surface  at  the  southern  end  of  the  Base, 
south  of  Three  Mile  Creek,  rises  to  about  600  feet 
elevation.  To  the  north  of  the  Base,  the  topography  rises 
to  above  510  feet. 

The  main  surface  drainage  on  the  base  is  comprised  of  the 
following  two  streams:  (1)  Three  Mile  Creek,  which  begins 
in  the  south-central  portion  of  the  Base  at  two  drainage 
culvert  discharge  points  that  carry  Base  storm  water.  Three 
Mile  Creek  flows  generally  southeasterly  past  much  of  the 
residential  portion  of  the  Base,  and  discharges  off-Base 
into  the  New  York  State  Barge  Canal;  (2)  Six  Mile  Creek, 
which  enters  the  Base  at  the  north  boundary,  flows  generally 
southeasterly  across  most  of  the  northeastern  perimeter  of 
the  base,  continues  southeasterly  through  an  underground 
culvert  under  the  main  runway  and  discharges  off  the 
southeasterly  base  boundary  into  the  New  York  State  Barge 
Canal.  The  Mohawk  River  flows  north  to  south  just  to  the 
west  of  the  Base,  turns  east  south  of  the  Base,  where  it  is 
channelized  as  the  New  York  State  Barge  Canal. 

2.3  GROUND  WATER  OCCURRENCE 

Most  of  the  potable  waters  supplied  to  consumers  via 
municipal  systems  in  the  Mohawk  Valley  are  derived  from 
surface  waters.  By  some  estimates,  surface  waters  may 
supply  as  much  as  95  percent  of  all  municipal  waters 
consumed  in  the  region.  Ground  waters  are  used  dominantly 
for  domestic  supplies  and  farm  irrigation,  in  areas  outlying 
municipal  distribution  systems.  Three  main  units  comprise 
the  available  ground  water  aquifers  at  Griffiss. 

4 

o  Quaternary  Age  lacustrine  and  alluvial 

deposits  comprise  an  unconsolidated, 
unconfined  aquifer  made  up  of  primarily 
fine-grained  sediment.  These  deposits  vary 
in  thickness  from  10  to  150  feet  in  the 
area.  Wells  screened  into  this  unit  average 
68  feet  in  depth  near  Griffiss.  The  well 
yields  range  from  4  to  40  gallons  per 
minute,  averaging  11  gpm.  Water  derived 
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from  this  unit  is  of  variable  quality,  and 
is  usually  hard.  These  sediments  were 
observed  as  recent  reworked  sediments  in  Six 
Mile  and  Three  Mile  Creek  Flood  Plains  on 
the  Base,  where  ground  water  occurred  within 
5  feet  of  the  ground  surface. 

o  Quaternary  Age  glacial  deposits  make  up  an 
unconsolidated,  unconfined  aquifer  comprised 
of  primarily  coarse-grained  sediments,  and 
occasional  clay  tills.  These  deposits  vary 
I  in  thickness  from  10  to  140  feet  in  the 

!  area.  Wells  screened  into  this  unit  average 

I  67  feet  in  depth  near  Griffiss.  These 

sediments  form  the  most  productive  water 
bearing  unit  of  the  region,  with  typical 
yields  varying  from  10  to  290  gallons  per 
minute,  averaging  80  gpm.  The  water  is 
reported  to  be  of  good  quality.  Most  of 
Griffiss  AFB  is  directly  underlain  by  these 
sediments.  The  unconsolidated  sediments 
units  receive  recharge  from  precipitation 
and  from  surface  stream  flow  during  wet 
periods.  Ground  water  is  found  within  10  to 
j  15  feet  of  the  ground  surface  in  most  areas 

I  of  the  Base  where  these  sediments  occur. 

Water  is  deeper  in  topographically  higher 
areas. 

o  The  Utica  shale  comprises  a  consolidated, 

;  usually  unconfined  ground  water  bearing  zone 

I  containing  water  in  weathered  upper  zones, 

in  joints,  bedding  planes  and  in  secondary 
fissures.  This  unit  may  function  under 
confined  (artesian)  conditions  only  locally. 
The  unit  ranges  in  thickness  in  the  region 
from  300  to  400  feet  and  typical  yields  are 
relatively  small  and  range  from  0.5  to  48 
gallons  per  minute,  averaging  7.5  gpm.  The 
Utica  shale  was  encountered  less  than  15 
feet  below  the  surface  in  the  extreme 
northern  area  of  the  Base,  but  is  at  least 
35  feet  deep  and  possibly  as  deep  as  80  feet 
in  other  areas. 

Water  supplies  are  normally  drawn  from  upper 
reaches  of  this  unit,  since  unit 


permeability  declines  with  depth,  and  deeper 
strata  may  be  naturally  contaminated  by 
salts,  hydrogen  sulfide  or  methane. 


2.4  SITE  HYDROGEOLOGY 
2.4.1  Tank  Farm,  Buildina  210 


Pits 


and  Battery  Acid  Disoosal 


Based  on  the  evidence  of  shallow  borings,  including  Monitor 
Well  2  near  Building  301  and  investigative  borings  near  the 
Tank  Farm,  the  central  part  of  the  base  south  of  the  runway 
where  the  Tank  Farm,  Building  210,  and  the  dry  wells  are 
located  is  directly  underlain  by  glacially  derived  coarse 
sands  and  gravels.  These  sediments  have  been  estimated  to 
be  as  thick  as  80  feet  and  overlie  the  Utica  Shale.  The 
sediments  constitute  a  highly  permeable  unconfined  aquifer 
with  the  water  table  lying  about  15  feet  below  the  ground 
surface.  Recharge  to  the  water  table  is  primarily  through 
direct  precipitation  and  percolation  through  the  porous 
overlying  soils.  The  major  flow  path  of  shallow  ground 
water  is  toward  nearby  surface  streams,  where  it  is 
discharged  as  base  flow.  Because  a  large  proportion  of  the 
study  area  is  paved  or  covered  by  buildings,  much  of  the 
potential  recharge  is  carried  directly  to  nearby  streams  by 
the  Base  storm  drain  system. 

2.4.2  Landfill  7 

Landfill  7,  shown  in  Figure  1-5,  is  located  to  the  north  and 
adjacent  to  the  main  Base  runway.  The  site  occupies  a  local 
topographic  high.  A  buried  culvert  carrying  6  Mile  Creek  is 
located  to  the  south,  and  a  tributary  to  6  Mile  Creek  is  to 
the  northwest  of  the  site.  The  tributary  flows  into  a  pond 
before  it  enters  the  culvert.  Ground  water  flow  would  be 
expected  to  exit  the  site  to  the  south  and  west  toward  the 
surface  streams.  However,  because  of  the  topographic  high, 
there  is  probably  mounding  of  the  water  table  and  some 
radial  flow  in  other  directions.  The  wet  area  observed  on 
the  southeast  corner  of  the  landfill  may  be  an  expression  of 
a  high  ground  water  table  intersecting  the  land  surface  and 
disposal  area,  or  it  may  be  an  expression  of  slowly 
percolating  waters  that  are  perched  in  the  relatively 
impermeable  layers  in  the  landfill  above  the  water  table.  A 
detailed  discussion  of  this  condition  is  presented  in 
Section  4.2.3. 
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SECTION  3 


SITE  INVESTIGATION 


3.0  INTRODUCTION 

The  field  investigation  conducted  at  Griffiss  Air  Force  Base 
was  started  on  25  June  1984  and  was  completed  on  29  August 
1984.  The  scope  of  work  under  Task  Order  41  is  summarized 
in  Table  3-1.  The  complete  work  scope  under  this  task  order 
is  included  in  Appendix  B.  Table  3-2  is  a  summary  calender 
of  WESTON'S  field  activities  for  this  investigation. 

3.1  DRILLING  PROGRAM 

The  field  investigation  at  Griffiss  Air  Force  Base  included 
the  completion  of  42  Soil  Borings  and  the  installation  of  40 
temporary  well  points  and  10  permanent  monitoring  wells. 
The  work  was  performed  by  drill  crews  from  Empire  Soils 
Investigations,  Groton,  New  York,  under  the  direction  of 
WESTON  geologists  and  soil  scientists.  Two  rigs  were  used 
on-site  to  complete  the  drilling  program.  A  truck  mounted 
CME-75  drill  rig  was  used  to  install  all  permanent 
monitoring  wells.  A  smaller  trailer-mounted  rig  was  used 
for  the  exploratory  soil  borings  at  the  Tank  Farm  and 
Building  201,  and  for  Battery  Acid  Disposal  Pit  sampling  at 
Building  222.  A  hand  operated  tripod  mount  was  used  to 
sample  the  Battery  Acid  Disposal  Pit  in  Building  101. 
Drilling  started  on  25  June  1984  and  was  completed  on  11 
July  1984.  Prior  to  drilling,  all  locations  were  cleared 
for  buried  utilities  by  Base  personnel.  WESTON  also 
performed  a  ground  penetrating  radar  (GPR)  scan  of  all 
locations  as  a  confirmation  of  the  lack  of  obstructions. 

3.1.1  Preliminary  Geophysical  Survey 

A  ground  penetrating  radar  (GPR)  survey  was  completed  at 
each  proposed  boring  location  at  the  Tank  Farm  and  Building 
210.  The  purpose  of  this  survey  was  to  verify  the  absence 
of  subsurface  facilities.  This  effort  was  done  in  addition 
to  obtaining  clearance  from  Base  personnel  for  all  utility 
services.  GPR  can  be  used  to  locate  buried  objects  such  as 
pipes,  cables,  or  conduits.  The  product  of  a  GPR  survey  is 
a  series  of  subsurface  profiles  that  display  the  various 
interfaces  encountered. 


TABLE  3-1 


Summary  of  Technical  Work  Scope 


SITE 


Tank  Farm  Area 


Building  210 


Landfill  7 


ACTION 


.  33  soil  borings  completed  with  sampling 
every  5  feet  and  installation  of  temporary 
well  points  for  groundwater  elevation  survey 
and  determination  of  contamination  distribution 

.  8  monitoring  wells  installed  for  groundwater 
sampling 

.  Groundwater  sampling  from  new  and  existing- 
monitoring  wells. 

.  Water  level  and  fuel  product  thickness  measure¬ 
ments  takerv 

.  Pump  and  recovery  tests  performed  on  3  monitor¬ 
ing  wells  to  determine  hydraulic  conductivity 
and  transmissivity  of  the  aquifer. 

.  Ground-penetrating  radar  survey  completed. 

.  7  soil  borings  with  seunpling  every  5  feet 
and  installation  of  temporary  well  points 
for  groundwater  elevation  survey  and  determi¬ 
nation  of  contamination  distribution. 

.  2  monitoring  wells  installed  for  groundwater 
sampling. 

.  Groundwater  sampling  from  monitor  wells. 

.  Water  level  and  fuel  product  thickness 
measurements  taken. 

.  4  monitoring  wells  installed  for  groundwater 
sampling  and  water  table  elevation  survey 

.  Groundwater  sampling  from  new  and  existing 
monitor  wells. 


.  Water  level  measurements  taken. 


Landfill 


TABLE  3-1 
( continued) 


Summary  of  Technical  Work  Scope 


(cont.)  .  Slug  and  recovery  tests  performed  on  2 

monitoring  wells  to  determine  hydraulic 
conductivity  and  transmissivity  of  the 
aquif  er . 

.  Leachate  seep  sampled  for  chemical  character! 
zation  analysis. 


Building  101  &  222 


.  Battery  acid  pits  sampled. 


Table  3-2 


Field 

Date 

13  June  84 

25  -  26  June  84 

25  June  84 

5  July  84 

9  July  84 

10  July  84 

17  July  84 

14  -  18  August  84 

17  August  84 

4 

28  -  29  August  84 

10  -  11  October  84 


Activity  Schedule 


Activity 


Site  visit  to  locate  boring 
and  monitor  well  sites. 

Ground  penetrating  radar  survey 
at  Tank  Farm  completed. 

Mobilization  of  drilling  rigs 
to  install  monitoring  wells  and  soil 
borings . 

Battery  acid  pits  sampled. 

Soil  borings  and  temporary  well 
points  completed. 

First  round  of  water  level  and 
fuel  product  thickness  measure¬ 
ments  taken. 

Monitoring  well  installation  and 
development  completed. 

Sampling  of  all  monitor  wells  com¬ 
pleted  and  slug  and  recovery  tests 
performed  on  some  wells  at  Landfill 
7  and  the  Tank  Farm  Area.  Second 
round  of  groundwater  levels  and  fuel 
product  thickness  measurements  taken. 

Leachate  seep  at  Landfill  7  sampled 
for  chemical  characterization  analysis 

Completion  of  elevation  survey.  Third 
round  of  groundwater  levels  and  fuel 
product  thickness  measurements  taken. 

Resampling  of  Landfill  7  wells  and 
seep  for  Voa ' s . 


OCSiGMW 


Before  any  traverses  were  made  over  the  proposed  boring 
locations,  the  GPR  system  was  calibrated.  To  do  the 
calibration,  either  the  dielectric  constant  of  the  survey 
medium  or  the  depth  to  a  visible  object  must  be  known. 
Initial  calibration  was  performed  by  calculating  a 
dielectric  constant,  which  was  based  on  the  soil  and 
moisture  conditions  -  a  heterogeneous  mixture  of  moist  silty 
sands  and  gravel.  A  second  calibration  was  done  for  quality 
assurance  purposes  by  traversing  a  pipe  of  known  diameter 
and  buried  at  a  measurable  depth.  From  this  calibration 
procedure,  a  vertical  depth  profile  scale  was  constructed. 
Thus,  points  of  interest  seen  on  the  printout  could  be 
converted  to  actual  depths  below  ground  surface. 

Traverses  were  made  over  each  marked  location  with  the  GPR 
antennae  to  clear  the  area  before  drilling.  Identification 
marks  were  made  on  the  profile  at  twenty-five  foot  intervals 
to  orient  the  printout  to  the  physical  environment. 
Interpretation  of  the  printouts  was  done  immediately 
on-site,  so  the  soil  borings  could  be  drilled  if  the  area 
was  determined  to  be  clear.  The  locations  of  some  of  the 
borings  were  adjusted  slightly  in  response  to  the  GPR 
results,  particularly  in  the  Tank  Farm  3  area.  New 
locations  were  then  cleared  by  Base  personnel. 

3.1.2  Exploratory  Soil  Borings  and  Temporary  Well  Points 

A  total  of  40  soil  borings  were  completed  in  the  Tank  Farm 
and  Building  201  areas  in  the  following  manner:  The  borings 
were  advanced  with  4  inch  inside-diameter  hollow-stemmed 
augers.  Soil  samples  were  taken  in  advance  of  the  augers 
using  a  2  inch-diameter  split  spoon  sampler  in  accordance 
with  Standard  Penetration  Test  Methods  ( ASTM-D-1586 ) . 
Samples  were  taken  at  intervals  of  five  feet.  Borings  were 
terminated  approximately  three  feet  into  the  water  table. 
At  the  completion  of  the  boring  a  1  1/2-inch  diameter  PVC 
pipe  with  five  feet  of  slotted  screen  was  inserted  into  the 
bore  hole.  The  augers  were  then  withdrawn  and  the  annular 
space  was  allowed  to  collapse  or  was  backfilled  with  drill 
cuttings.  A  typical  well  point  construction  diagram  is 
shown  ill  Figure  3-1.  Boring  logs  for  all  well  points  are 
included  in  Appendix  D.  All  samples  were  logged  by  a  WESTON 
geologist  or  soil  scientist  who  recorded  information  on  soil 
descriptions,  sampler  blow  counts,  presence  of  fuel  odors, 
depth  to  ground  water,  and  other  relevant  information.  At  a 
later  date  all  temporary  well  points  were  removed  and  the 
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FIGURE  3-1  TYPICAL  WELL  POINT  AND  MONITOR  WELL  CONSTRUCTION 
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borings  were  either  backfilled  or  redrilled  and  permanent  4 
inch  monitoring  wells  installed. 

3.1.3  MONITOR  WELL  INSTALLATION 

A  total  of  14  monitoring  wells  were  installed  during  the 
field  investigation,  including  two  wells  installed  near 
Building  210,  eight  wells  around  the  Tank  Farm,  and  four 
wells  at  landfill  7.  The  following  installation  methods  and 
construction  were  utilized  for  all  wells:  6  3/4  inch  inside 
diameter  hollow  stemmed  augers  were  advanced  to 
approximately  twenty  feet  below  the  water  table  or  to  the 
top  of  a  low  permeability  till  layer  encountered  in  a  few  of 
the  borings.  Then  an  appropriate  length  of  4  inch  diameter 
flush  threaded  PVC  riser  pipe  and  screen  was  inserted 
through  the  augers.  The  augers  were  then  slowly  withdrawn 
as  a  sand  pack  was  poured  into  the  annular  space  around  the 
screen.  Bentonite  pellets  were  then  placed  on  top  of  the 
sand  pack  to  seal  the  screened  interval  from  vertical 
infiltration  through  the  annular  space.  The  seal  was 
completed  by  filling  the  annular  space  to  the  surface  with  a 
non-shrinking  cement  grout  as  the  augers  were  withdrawn. 
Care  was  taken  to  prevent  collapse  of  the  annular  space 
above  the  sand  pack  and  to  ensure  a  continuous  bentonite  and 
grout  seal.  Well  construction  was  completed  by  installing  a 
6  inch  diameter  steel  protective  casing  cemented  in  place 
over  the  well  head.  Where  wells  were  located  in  traffic 
areas,  a  recessed  box  was  used  with  a  cover  plate  flush  with 
the  ground  surface.  A  typical  well  construction  diagram  is 
presented  in  Figure  3-1.  Well  completion  diagrams  for  all 
wells  are  presented  in  Appendix  D.  Each  well  was  developed 
by  pumping  a  minimum  of  five  times  the  volume  of  standing 
water  in  the  well  casings.  The  only  water  introduced  during 
drilling  was  small  amounts  of  single  source  potable  water 
(less  than  50  gallons)  to  control  running  sands  in  several 
wells.  No  solvents  or  glues  were  used  in  casing  joints. 

3.1.4  Elevation  Survey 

In  order  to  determine  ground  water  elevations  at  the  site, 
each  temporary  well  point  and  monitoring  well  was  surveyed 
to  determine  top-of -casing  elevation.  In  addition,  three 
references  were  established  on  Three  Mile  Creek,  which  is  a 
ground  water  discharge  line  downgradient  of  the  study  sites. 
Elevations  were  measured  to  the  nearest  .01  feet  using  an 
optical  leveling  device.  All  elevations  except  those  in  the 
landfill  7  area  were  referenced  to  nearby  bench  marks. 


Bench  marks  were  not  available  at  landfill  7,  so  a  reference 
elevation  was  assigned  from  site  topographic  maps.  Survey 
elevations  are  relative  to  mean  sea  level.  Since  landfill  7 
is  remote  from  the  other  study  sites,  the  use  of  an 
arbitrary  local  reference  does  not  affect  the  hydrologic 
analysis. 


3.1.5  Well  Monitorinc 


Well  points  were  measured  during  the  program  for  depth  to 
ground  water  and  the  presence  of  fuel  product  on  the  ground 
water  surface.  Water  levels  were  determined  to  the  nearest 
hundredth  of  a  foot  by  a  battery  operated  Soil  Test  Water 
Level  Probe.  The  presence  of  fuel  oil  was  determined  by 
sampling  the  top  one  foot  of  the  water  column  with  a  clear 
glass  bailer  with  a  check  valve  at  its  base.  The  bailer  was 
gently  lowered  into  the  water  column  and  allowed  to  fill 
from  the  bottom.  Floating  fuel  was  recovered,  if  present, 
and  the  fuel  thickness  could  be  directly  measured  in  the 
bailer . 


3.1.6  TANK  FARM 


A 
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A  total  of  33  soil  borings  were  completed  and  monitoring 
points  were  installed  in  the  tank  farm  area  to  identify  soil 
contamination,  and  determine  the  subsurface  distribution  of 
free  floating  fuel  product  and  the  trend  of  the  ground  water 
flow  gradient.  Prior  to  drilling,  boring  locations  were 
staked  out  at  the  sits  and  the  locations  were  cleared  for 
subsurface  utilities  by  base  authorities.  As  a  final  check 
for  buried  objects,  WESTON  ran  ground  penetrating  radar 
traverses  across  the  proposed  boring  locations.  As  the 
drilling  progressed,  several  boring  locations  were  moved  to 
respond  to  additional  information  gathered.  These  sites 
were  similarly  cleared  by  base  authorities.  The  final  well 
point  locations  are  shown  on  Figure  3-2.  The  locations  were 
chosen  for  the  following  reasons: 

o  '  Obvious  fuel  source  locations  including  the 
tank  farm,  hydrant  lines,  and  loading  dock 
area. 


o  The  known  contaminated  area  south  of  the 

tank  farm. 

o  Upgradient  and  down  gradient  locations 

outside  the  extent  of  any  visible  plumes. 
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FIGURE  3-2  LOCATION  OF  TEST  BORINGS  AND  TEMPORARY 
WELL  POINTS  AT  THE  TANK  FARM  AREA 


Soil  borings  encountered  permeable  sands  and  gravels,  with 
the  water  table  occurring  at  8  to  14  feet.  As  the  well 
points  were  installed,  the  ground  water  survey  was  started, 
which  included  determining  the  top  of  casing  elevations  and 
measuring  depth  to  ground  water.  Ground  water  levels 
stabilized  rapidly  due  to  the  permeable  sediments.  It 
became  evident  that  the  general  direction  of  ground  water 
flow  was  to  the  southwest.  The  distribution  of  well  points 
was,  therefore,  skewed  to  the  southwest  of  the  Tank  Farm  in 
order  to  sample  the  down  gradient  area. 

The  well  points  were  allowed  to  stabilize  for  at  least  24 
hours  before  water  level  measurements  were  made.  In 
addition,  any  visible  presence  or  measurable  thickness  of 
fuel  product  in  the  water  column  was  noted  and  an 
explosimeter  reading  taken  at  the  top  of  the  PVC  pipe.  The 
results  of  three  rounds  of  water  level  measurements  are 
summarized  in  Table  3-3.  On  10  July  1984,  a  bottom  entry 
glass  bailer  was  used  to  measure  floating  fuel  product 
thickness  on  the  water  surface.  These  results  are  also 
presented  in  Table  3-3.  Since  the  well  points  were  not 
developed,  these  measurements  are  only  a  rough  indication  of 
fuel  product  presence  in  the  ground  water.  Figure  3-3 
presents  a  ground  water  surface  map  of  the  Tank  Farm  area, 
based  on  well  point  elevations.  Areas  of  fuel  product 
occurrence  on  the  water  table  are  shown,  along  with 
explosimeter  readings  for  fuel  vapors  for  completed  borings 
showing  no  visible  fuel  in  the  ground-water  surface.  The 
latter  provides  a  qualitative  indication  of  the  presence  of 
fuel  product  in  the  subsoil. 

Based  on  the  information  obtained  by  the  temporary  well 
points,  permanent  ground  water  monitoring  wells  were 
installed  around  the  site.  The  original  task  order  called 
for  placing  six  wells  at  the  Tank  Farm  site.  However,  it 
was  WESTON'S  opinion,  after  installing  the  well  points,  that 
additional  wells  would  be  necessary  at  the  Tank  Farm.  At 
the  same  time,  no  free  fuel  was  encountered  in  the  soil 
borings  or  well  points  at  Building  210,  and  it  was  felt  that 
the  four  permanent  wells  planned  for  that  area  could  be 
reduced  ,  to  two  wells.  (Building  210  is  discussed  in  Section 
3.1.7.)  After  consultation  with  USAF  OEHL  and  SAC,  WESTON 
located  two  additional  wells  in  the  Tank  Farm  area  and 
deleted  two  wells  in  the  Building  210  area.  The  eight 
permanent  wells  placed  in  the  Tank  Farm  area  are  shown  on 
Figure  3-4.  Wells  MW-21  and  MW-22  were  located  a  few  feet 
to  the  north  of  the  steam-line  trench  where  fuel 
contamination  was  originally  observed,  between  the  trench 
line  and  the  Tank  Farm  (At  the  time  of  WESTON 's 
investigation,  the  lines  were  in  place  and  the  trench  was 
covered).  Wells  MW-23  and  MW-24  were  located  downgradient 
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SUBSURFACE  FUEL  DISTRIBUTION  AND  GROUNDWATER  SURFACE 

CONTOURS  BASED  ON  WELL  POINT  SURVEY  AT  TANK  FARM 
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of  any  visible  or  vapor  contamination  detected  during  the 
boring  survey.  MW-26  is  located  on  the  south  edge  of  the 
buried  tank  area,  downgradient  from  that  area  and  upgradient 
from  the  railroad  loading  docks.  MW-27  was  located  in  the 
truck  loading  dock  area,  north  of  the  Tank  Farm,  where  some 
soil  contamination  was  observed  in  the  initial  soil  borings. 
MW-28  is  located  upgradient  from  the  entire  investigation 
area.  Also  noted  on  Figure  3-4  is  a  monitoring  well 
installed  by  the  Base  Civil  Engineering  Department 
(designated  CE  in  this  report).  Located  in  the  southeast 
corner  of  the  Tank  Farm,  this  well  is  not  directly 
downgradient  but  is  in  close  enough  proximity  to  monitor 
possible  contaminant  dispersal  from  the  soil  near  Building 
147.  Floating  fuel  product  has  been  observed  on  this  well 
in  the  past,  although  none  was  found  during  this  study. 

As  discussed  in  Section  3.1.2,  wells  were  constructed  of 
slotted  4-inch  diameter  PVC  pipe.  All  eight  wells  in  the 
Tank  Farm  area  were  25  feet  deep,  screened  from  5  to  25  feet 
in  permeable  sands  and  gravels.  The  water  table  was 
encountered  at  depths  of  approximately  8  to  14  feet.  Table 
3-4  and  Figure  3-5  present  a  summary  of  well  construction, 
elevations  and  sedi aent  descriptions.  Complete  boring  and 
well  construction  logs  are  in  Appendix  D. 

3.1.7  Building  210 

A  total  of  7  soil  borings  were  completed  and  ground  water 
monitoring  points  were  installed  in  the  area  around  Building 
210.  The  well  point  locations  are  shown  on  Figure  3-6. 
Boring  logs  are  included  in  Appendix  D.  The  boring  and  well 
point  locations  were  clustered  around  the  location  of  the 
buried  tank  with  boring  TB-39  only  a  few  feet  away  from  the 
tank  site.  The  procedures  followed  for  soil  borings,  well 
point  installation  and  the  ground  water  survey  were 
identical  to  those  used  at  the  Tank  Farm  and  described  in 
Section  3.1.3. 

The  soil  borings  encountered  permeable  sands  and  gravels 
with  thfe  water  table  located  approximately  18  feet  below 
ground  surface.  Groundwater  flow  is  towards  the  southwest, 
as  shown  on  the  ground  water  surface  contour  map  (Figure 
3-7).  No  fuel  contamination  was  visible  in  the  soils  or  on 
the  ground  water  surface. 


Based  on  the  above  findings,  WESTON  recommended  that  the 
proposed  four  permanent  wells  be  reduced  to  two.  As 


TABLE  3-4 


SUMMARY  OF  WELL  CCNSTRUCTION  DETAILS 


MOnxtcr  Well 
Number 


BUILDING  310 
MW- 19 


Approximate 
Land  Surface 
Elevation  in  Ft. 


rop  of  pvc 

Eievacion 
( Feet ) 


Screened 
Interval 
Deptr.  Feet 


Depth  to 
Water  In 
Feet 


Elcvatio:;  of 
Ground  Water 
Ir.  Feet 


(8 

/28/84) 

(8/28,84) 

TANK  FARM 

MW-21 

4  6  c  .  3 

471.01  5--^ 

L4 . 56 

456.43 

MW-22 

467.7 

4  70.-2-  5-- 5 

1 2  .  'i)  6 

4  5  fj .  1 0 

Mw-:3 

467 

466.51  5-:: 

10.22 

456.19 

MW-2  4 

466.7 

466.71  3  -I r 

10.49 

45':  .22 

MW-2; 

468 . 3 

470.53  5--; 

14.09 

456.44 

MW-26 

472.1 

472.02  5-23 

15.19 

456 . 53 

MW- 2  7 

470.2 

472.36  5-25 

14  .  32 

4  5  c  .  j  4 

MW-28 

470,7 

470.26  5-25 

12.30 

457.96 

LANDFILL  1 

MW-15 

508 . 9 

510.85  4.5-19.5 

9.50 

501,4 

MW-16 

516.2 

518.49  8  -23 

14.94 

5  0  3.6 

MW- 1 7 

518.3 

520.17  20  -35 

28.11 

492  . ; 

MW- 18 

507.7 

510.35  10.5-25.5 

14.56 

495 . 5 

MW-3 

518.3 

520.03  22  -  32 

17.73 

502 . 3 

BUILDING  210 

MW-19 

475.0 

-476.42  10-30 

19.9 

4  56.5 

1 

1 

O 

474.0 

47S.97  10-30 

19.3 

4  56 .  t 

SEDIMENT  DESCRIPTION  IN  SCREENED  ZONE 

TANK  FARM 

MW-21 

Brown 

interbedded  sandy  silt  and  sandy  gravel. 

MW-22 

Brown  fine-coarse  SAND,  some  gravel. 

Fuel  staining  and  odor. 

MW-2  3 

Brown 

fine  to  coarse  SAND  and  fine  to  coarse  gravel 

MW-24 

Brown 

fine  to  coarse  SAND,  interbeds  containing  gravel  and  sili 

MW-25 

Brown  fine  SAND  grading  with  depth  to  medium  to  coarse  SAND  and 
gravelly  SAND. 

MW-26 

Brown 

-grey  fine  to  coarse  SAND,  a  little  gravel  and 

5  1  It  . 

MW- 2  7 

Brown 

(20-2 

fine  to  coarse  SAND  and  GRAVEL  -  De.nse  clay  t 

5  feet ) 

.11  at  case 

cf  ctn.rg 

HW-2  8 

Brown 

fine  -  coarse  SAND  and  GRAVEL. 

LANDFILL  7 

MW-15 

Light  brown  fine  to  medum  SAND,  dense  grey  clay  ti 
( ..0  feet  i 

-1  at  case  o 

f  OCTir.  3 

MW-U 

Black, 
c  lay 

granular  fill  to  7*  overlying  orowr.  fine  t  meaiur.  SAND, 
till  at  base  of  boring  j24  feet  . 

Do  r.  se 

MW-  i  7 

Brown 

Dense 

mediu.*n  SAND  grading  with  deptr.  to  fino-meium 
clay  till  at  base  of  bonne  .35  foot  . 

sand  ar.c  si 

Ity  SAND. 

MW- 18 

Brown 

fine  SAND.  Dense  c.ay  till  at  oaso  o:  ncrira 

-  5  feet  . 

MW-3 

Brown 

fine  to  medium  SAND. 

Brown  fine  to  coarse  SAND,  some  silt  and  mcdi-m  vtrav: 
Firm  grey  clayey  silt  at  30  feet. 

Brown  fine  to  coarse  SAND,  some  aravol,  a  little  sil* 
Firm  grey  clayey  silt  at  foot  . 


MW-21  MW.22  MW-23  MW-24  MW-25  MW-26  MW-27  MW-28 


Hangar  Road 


FIGURE  3-6  LOCATION  OF  TEST  BORINGS  AND  TEMPORARY 
'  WELL  POINTS  AT  BUILDING  210 

3-18 


discussed  in  Section  3.1.3.,  with  the  approval  of  USAF  OEHL 
and  SAC,  only  two  wells  were  installed  at  Building  210  and 
two  wells  were  added  to  the  Tank  Farm  network.  Both  wells 
were  placed  near  the  buried  tank  location  at  Building  210, 
shown  in  Figure  3-8.  Locations  of  the  wells  were  limited  by 
the  building  and  buried  utilities.  While  not  strictly 
downgradient  of  the  tank  as  defined  by  the  flow  map  in 
Figure  3.7,  the  very  low  gradients  would  allow  broad 
dispersion  of  any  fuel  product  leaking  to  the  water  table 
and  would  be  observed  in  nearby  wells.  MW-20  is  within  10 
feet  of  the  buried  tank.  The  wells  MW-19  and  MW-20  were 
located  at  existing  boring  locations  TB-34  and  TB-39, 
respectively.  Both  wells  were  constructed  in  a  manner 
described  in  Section  3.1.2.  They  are  both  30  feet  deep  and 
screened  from  10  to  30  feet.  The  water  table  is  located 
approximately  18  feet  below  the  ground  surface.  Both  wells 
are  screened  in  permeable  sands  and  gravels  with  some  silts. 
MW-20  encountered  a  low  permeable  clayey  silt  from  25  to  30 
feet.  Well  construction  details  are  summarized  in  Table  3-4 
and  Figure  3-9. 

3.1.8  Landfill  #7 

Four  monitoring  wells  were  installed  at  Landfill  7  at  the 
locations  shown  in  Figure  3-10,  to  characterize  the  leachate 
being  generated  at  the  site  and  assess  its  impact  on  ground 
water  quality.  The  landfill  is  located  on  a  topographic 
high  and  probable  mounding  of  the  water  table  in  this  area 
makes  it  difficult  to  determine  upgradient  and  down  gradient 
ground  water  flow  directions  before  drilling.  The  four 
monitoring  well  locations  were  selected  to  give  the  best 
possible  coverage  at  the  landfill  and  to  determine  flow 
directions  and  hydraulic  gradients.  The  borings  encountered 
a  uniform  medium  sand,  to  depths  of  between  19.5  and  35  feet 
below  ground  surface.  The  sand  overlies  a  compact  clayey 
glacial  till,  which  acts  as  a  relatively  impermeable 
hydraulic  barrier  beneath  the  relatively  permeable  sands.  A 
fifteen-foot  section  of  screen  was  placed  in  each  well 
intercepting  the  entire  saturated  sand  zone.  The  final 
depth  of  *each  well  was  determined  by  the  depth  to  the 
confining  layer  of  glacial  till. 

Monitoring  well  MW-15  was  installed  upslope  and  slightly 
upgradient  from  the  seep  area  in  which  the  leachate 
displayed  an  oily  film.  This  well  extends  19.5  feet  into 
fine  sand  before  reaching  the  till.  The  screened  interval 
is  4.5  -  19.5  feet  below  grade,  with  the  water  level  at  the 
depth  of  6.5  feet  below  the  surface.  Monitoring  wells  MW-17 


Hangar  Road 


Parking  Area 


FIGURE  3-8  LOCATION  OF  MONITORING  WELLS  -  BUILDING  210 


Building  210 


FIGURE  3*10  LOCATION 


and  MW-18  were  installed  on  the  south  edge  of  the  central 
part  of  the  old  landfill.  Monitor  well  MW-18  extends 
25.5  feet  through  uniform  fine  sand,  with  a  screened 
interval  from  10.5  -  25.5  feet  below  grade.  The  water  level 
is  about  12  feet  below  grade.  Monitor  well  MW-17  was 
installed  slightly  downgradient  from  the  topographic  high  of 
the  landfill.  It  extends  through  35  feet  of  medium  to  fine 
sand  over  fine  sand  and  silt  before  reaching  the  grey, 
clayey  till.  This  well  is  screened  from  20-35  feet  below 
grade,  and  the  water  table  is  24.5  feet  below  the  ground 
surface. 

Monitoring  well  MW-16  is  located  on  the  perimeter  of  the 
landfill  in  the  northern  corner.  It  extends  to  a  depth  of 
23  feet.  The  top  8  feet  of  the  well  penetrates  blackened 
silt  and  gravel,  charred  organic  material,  and  traces  of 
solid  refuse  such  as  glass  and  brick  fragments,  which  are 
probably  remains  of  the  burned  fill.  The  well  then 
penetrates  fine  sands  and  silts  and  terminates  atop  the 
deposit  of  glacial  till.  The  15-foot  screen  is  present  in 
the  interval  from  8  to  23  feet  below  grade.  Well 
construction  details  are  presented  in  Table  3-4  and  Figure 
3-9.  Drilling  logs  and  well  construction  logs  are  included 
in  Appendix  D. 

3.1.9  BATTERY  ACID  DISPOSAL  PITS 


Two  Battery  Acid  Disposal  Pits,  located  in  Buildings  101  and 
222,  were  sampled  to  determine  the  extent  of  heavy  metal 
contamination.  Upon  obtaining  access  to  each  pit  and 
removing  the  covering  grate,  the  battery  sludge  and 
underlying  soils  were  sampled.  Samples  were  taken  by 
driving  a  2-inch  outside  diameter  split-spoon  sampler  into 
the  sludge,  in  accordance  with  Standard  Penetration  Test 
Methods  ( ASTM-D-1586 ) .  The  Sludge  in  both  pits  was  firm  and 
somewhat  moist,  allowing  the  holes  to  stay  open  without 
casing.  The  underling  soil  was  sampled  at  2  foot  intervals 
to  a  depth  at  which  the  soil  sample  no  longer  had  visible 
sludge  bontamination .  The  split  spoon  sampler  was 
decontaminated  with  Alconox  and  a  deionized  water  rinse 
between  each  sampling  interval  to  prevent  cross¬ 
contamination  of  samples. 

All  samples  were  logged  by  a  WESTON  soil  scientist  who 
recorded  information  on  soil  description,  penetration 
resistance  to  the  sampler  (blow  counts),  sample  depth  and 
other  relevant  information.  The  boring  logs  are  presented 
in  Appendix  D  of  this  report.  Representative  soil  samples 
from  each  sampling  interval  were  preserved  in  glass  jars  and 
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returned  to  the  laboratory  for  chemical  analyses.  At  the 
completion  of  the  soil  borings,  any  excess  soil  from  the  pit 
was  returned  to  the  pit  and  the  grate  was  replaced.  The 
concrete  pavement  surrounding  each  Battery  Acid  Disposal  Pit 
was  washed  down  with  water. 

The  Battery  Acid  Disposal  Pit  inside  Building  101, 
designated  BP-1,  was  located  in  the  battery  maintenance 
shop,  which  did  not  allow  access  by  the  drill  rig. 
Therefore,  the  hole  was  made  with  a  tripod-mounted  manually 
driven  cathead.  In  this  pit,  samples  were  taken  at  0-2 
feet,  2-4  feet,  4-6  feet  and  6-8  feet  and  were  labeled  101-1 
through  101-4  respectively.  Visual  inspection  indicated  that 
the  sludge  terminated  at  approximately  6  feet.  One  further 
sample  was  taken  from  6-8  feet  to  be  sure  the  underlying 
sediments  did  not  contain  visible  sludge.  This  last  sample 
was  also  submitted  for  chemical  analyses. 

The  Battery  Acid  Disposal  Pit  inside  Building  222,  BP-2,  was 
located  in  a  truck  bay  which  allowed  access  for  the  drill 
rig.  The  CME-45C  skid  rig  was  utilized  for  this  boring,  and 
samples  were  taken  with  the  split-spoon  sampler  in  the 
manner  previously  described.  In  this  pit,  samples  were 
taken  at  0-2  feet,  2-4  feet,  4-6  feet,  6-8  feet,  8-10  feet 
and  10-12  feet,  and  were  labelled  222-1  through  222-6 
respectively.  Visual  inspection  of  the  samples  indicated 
that  this  Battery  Acid  Disposal  Pit  contained  sludge  to  the 
depth  of  10  feet.  One  further  sample  was  taken  from  10-12 
feet  to  obtain  a  sample  of  the  underlying  sediments.  Figure 
3-11  shows  both  Battery  Acid  Disposal  Pits  and  the  depths  to 
sludge . 

3.2  AQUIFER  TESTING 

During  the  pumping  of  monitoring  wells  prior  to  sampling, 
pumping  rates,  water  level  drawdown  and  recovery  were 
measured  periodically.  Sufficient  data  was  gathered  at 
wells  to  estimate  aquifer  transmissivities  based  on  the 
Cooper- Jacobs  method  where: 

*  2.3Q  T  *  transmissivity 
4ltAS 

Q  »  pumping  rate 

S  a  Change  in  drawdown  per  log 
cycle  of  time. 
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Transmissivity  is  defined  as  the  rate  of  flow  through  a  unit 
thickness  of  aquifer  under  a  hydraulic  gradient  of  one.  The 
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punning  «#ell  also  served  as  the  observation  well.  Hydraulic 
conductivity  is  defined  as  the  rate  of  flow  through  a  unit 
area  of  aquifer  under  a  hydraulic  gradient  of  one.  To 
calculate  hydraulic  conductivity,  the  transmissivity  is 
divided  by  the  aquifer  thickness,  which  in  this  case  was 
assumed  to  be  the  thickness  of  the  penetration  of  the  well 
to  the  low  permeability  till  which  was  encountered  in  a 
number  of  wells. 

In  these  short  duration  pumping  tests  the  observation  wells 
were  the  pumping  wells  themselves  and  the  range  of  influence 
did  not  extend  more  than  a  few  feet  beyond  the  well. 

Although  this  method  of  analysis  is  for  confined  aquifers, 
the  results  for  these  short  duration  punqp  test  approximate 
unconfined  conditions. 

Pumping  rates  were  less  than  6  gpm  and  the  wells  were  pumped 
until  the  water  levels  stabilized.  After  the  pumps  were 
shut  down,  water  level  recovery  measurements  were  made. 
These  recovery  measurements  were  used  for  the  actual 
drawdown  versus  time  curves  in  the  analyses ,  since  well 
recovery  mirrors  drawdown  and  is  free  of  well  effects 
produced  during  pumping.  The  results  of  the  analyses  are 
presented  in  Appendix  P.  The  significance  of  these  results 
is  discussed  in  Section  4.2. 

3.3  GROUND  WATER  SAMPLING 

3.3.1  Field  Water  Quality  Testing 


Field  water  quality  testing  was  conducted  at  each  well 
sampled.  Specific  conductance  and  temperature  were  measured 
in  the  field  using  a  Yellow  Springs  Instrument  Company  Model 
33  meter.  The  pH  was  measured  in  the  field  using  an 
Analytical  Measurement  Model  107  pH  meter .  Field  water 
quality  testing  was  conducted  concurrently  with  water 
quality  sampling  during  the  week  of  14  August  1984.  Results 
are  shown  in  Table  3-5.  During  this  time,  all  monitoring 
wells  were  tested  for  field  water  quality  parameters. 

4 

3.3.2  Water  Quality  Samolin 


The  purpose  of  the  water  quality  sampling  program  was  to 
identify  the  location,  concentration  and  areal  extent  of  any 
contamination  present  in  the  hydrologic  environment.  To 
achieve  these  goals,  standard  field  procedures  were 
followed.  Detailed  descriptions  of  the  procedures  used  are 
contained  in  Appendix  G.  The  well  was  purged  by  pumping  and 


Table  3-5 


Specific  Conductance  and  pH  of  Monitoring  Wells 


Location 


Well  No.  pH 


Spec.  Cond. 
(umhos/cm) 


Landfill  7 

MW- 3 

6.87 

290 

MW- 15 

7.03 

190.3 

MW- 16 

6.27 

1222 

MW-17 

6.49 

1241 

MW-18 

6.10 

206.6 

Bidg.  210 

MW-19 

7.05 

416 

MW-20 

6.80 

368 

Tank  Farm 

MW-21 

6.63 

677 

MW- 2  2 

6.54 

708 

MW- 2  3 

6.85 

448 

MW-24 

6.80 

638 

MW- 2  5 

6.38 

485 

MW- 2  6 

7.08 

568 

MW- 2  7 

6.50 

465 

MW- 2  8 

6.44 

350 

MW-CE 

7.19 

459 

removing  three  to  five  times  the  calculated  volume  of 
standing  water  in  the  well  casing.  After  purging  the  well, 
the  pump  was  removed  from  the  well  and  a  Teflon  bailer  was 
lowered  into  the  well  and  filled  with  water.  Each  sample 
container  was  gently  filled  from  the  bailer,  taking  care  to 
avoid  aeration  and  turbulence  in  the  sample  water.  The  pump 
and  bailer  were  decontaminated  in  between  each  well  by 
scrubbing  with  an  Alconox  solution  and  flushing  with 
deionized  water.  The  sample  containers  were  wrapped  in 
packing  material  and  placed  in  an  ice-filled  thermal  chest 
for  transportation  to  the  Laboratory. 


3-29 


A  review  of  the  geologic  data  obtained  during  the  Battery 
Acid  Disposal  Pit  borings  at  Buildings  101  and  222  indicates 
there  is  a  saturated  sandy  sludge  present  in  the  wells  to 
varying  depths.  In  the  battery  acid  pit  boring  BP-1,  in 
Building  101,  the  battery  sludge  was  found  to  be  up  to  6 
feet  deep  in  a  2-foot  square  area,  or  approximately  24 
ft.  of  contaminated  soil.  The  soil  designated  as  sludge 
in  this  pit  is  characterized  by  its  greenish  gray  color, 
sandy  silt  texture,  and  containing  small  pieces  of  what  may 
be  hardened  carbonate.  The  split  spoon  sample  taken  at  the 
depth  of  six  to  eight  feet  was  a  grayish  brown  silty  sand, 
which,  by  visual  inspection,  was  determined  to  be  similar  to 
natural  soils  found  in  the  surrounding  area.  The  boring  was 
terminated  at  this  point.  All  samples  taken  in  this  pit  were 
described  as  wet,  but  the  moisture  was  caused  by  disposal  of 
liquids  rather  than  the  presence  of  the  water  table.  The 
water  table  in  this  area  is  approximately  15  feet  below 
ground  surface. 

In  the  Battery  Acid  Disposal  Pit  boring  BP-2,  in  Building 
222,  the  sludge^  was  visually  classified  as  being  10  feet 
deep,  or  40  ft.  of  contaminated  soil  with  a  one-inch 
thick  band  of  orange  brown  silty  sand  at  six  inches  from  the 
top  of  boring.  The  sludge  had  the  same  characteristics  as 
the  samples  taken  from  Battery  Acid  Disposal  Pit  BP-1,  The 
sample  taken  from  10  to  12  feet  below  the  top  of  the  boring 
was  a  grayish  brown  sand,  and  with  the  visual  appearance  of 
a  clean,  natural  soil.  Figure  3-11  shows  a  profile  of  both 
borings.  The  top  sample  from  BP-2  at  0-2  feet  was  wet, 
apparently  from  recent  disposal  of  water  or  other  liquids 
into  the  pit.  The  remaining  profile  of  BP-2  was  dry  to 
damp,  and  the  bottom  of  the  boring  at  12  feet  did  not 
encounter  the  water  table.  The  water  in  this  area  is  also 
approximately  15  feet  below  ground  surface.  The  geologic 
logs  for  these  borings  are  included  in  Appendix  D. 

4.2  SITE  GROUND-WATER  CONDITIONS 

* 

As  evidenced  by  water  level  readings  obtained  from 
previously  existing  and  newly  installed  monitoring  wells, 
ground  water  occurs  throughout  the  Base  area  at  shallow 
water  table  conditions  in  the  unconsolidated  sands  and 
gravelly  sands  tha^  underlie  the  site.  The  water  table 
occurs  generally  less  than  20  feet  below  the  ground  surface 


and  is  contiguous  with  nearby  streams  which  receive 
discharge  from  the  ground  water  table.  Figure  4-1  presents 
a  generalized  ground  water  surface  contour  map  of  Griff iss 
AFB,  based  on  well  water  level  readings,  and  elevations  of 
surface  water  on  Three  Mile  Creek  and  Six  Mile  Creek. 
Although  based  on  limited  data,  this  map  does  show  a 
gradient  of  flow  towards  the  south  and  southwest.  Recharge 
to  the  water  table  is  primarily  by  percolation  of  direct 
precipitation  falling  on  the  site  through  the  porous  sandy 
soils  that  underlie  the  area.  Recharge  is  reduced  in  the 
extensive  paved  area  of  the  Base.  In  these  areas  surface 
runoff  is  carried  directly  into  Three  Mile  and  Six  Mile 
Creeks.  Ground-water  discharge  from  the  water  table  also 
occurs  along  Six  Mile  Creek,  Three  Mile  Creek  and  ultimately 
the  Mohawk  River  since  the  two  smaller  streams  intercept  the 
Mohawk  River  southeast  of  the  Base. 

Although  these  streams  do  eventually  converge,  they  divide 
at  the  Base  itself,  where  the  Mohawk  River  flows  south  along 
the  western  edge  of  the  Base,  and  tne  two  Creeks  flow 
southeast  through  the  Base.  A  topographic  high  area  forming 
the  southern  portion  of  the  Base  results  in  a  physical 
divide.  Such  a  physical  divide  also  strongly  implies  a 
ground-water  divide  to  the  south  of  the  area  shown  on  Figure 
4-1,  although  not  enough  data  is  available  to  confirm  this. 

Ground-water  flow  in  the  unconsolidated  sediments  underlying 
the  site  is  also  controlled  by  a  dip  in  the  top  of  the 
bedrock.  Existing  borings  indicate  that  the  Utica  shale, 
which  underlies  the  site,  dips  southerly  from  the  northern 
Base  boundary  to  the  central  part  of  the  Base.  Whether 
there  is  an  axis  of  depression  in  the  top  of  the  bedrock 
conforming  to  the  surface  stream  valley,  or  whether  the  dip 
continues  to  the  south  beyond  the  Base  is  not  known. 
Because  of  the  relative  impermeability  of  the  Utica  shale, 
very  little  vertical  flow  of  ground  water  occurs  between  the 
unconsolidated  sediments  and  the  underlying  bedrock. 

Table  4-1  presents  a  summary  of  well  test  results  for 
analysis'  of  recovery  of  four  wells  including  MW-15  and  MW-18 
at  Landfill  7,  and  MW-23  and  MW-24  at  the  Tank  Farm.  As 
discussed  in  Section  3-2,  the  calculated  transmissivity,  T, 
is  a  measure  of  the  aquifer's  ability  to  transmit  water 
through  a  unit  width  under  a  hydraulic  gradient  of  one. 
Also  calculated  in  Table  4-1  is  the  hydraulic  conductivity, 
K,  which  is  the  amount  of  water  transmitted  by  a  unit  area 


TABLE  4-1 


AQUIFER  TEST 

RESULTS 

MONITOR  WELL 
NUMBER 

TRANSMISSIVITY  (T) 
(GAL/DAY/FT) 

AQUIFER  THICKNESS  (h)"^ 
(FT) 

CONDUCTIVITY 
(FT /DAY) 

MW-15 

371.8 

10.97 

4.58 

MW-18 

600.0 

11.52 

6.96 

MW-2  3 

538.8 

12.85 

5.61 

MW-2  4 

660.0 

12.43 

7.10 

Sample  Calculations: 


*Transmissivity  (T)  =  264  Q  where  Q  =  Pumping  rate  in  gpm 

A  S  4^3  =  water  level  recovery  in  ft. 

over  one  log  cycle  of  time 
(see  appendix  E  for  data) 


Ref.  Groundwater  and  Wells  1975. 

Published  by  Johnson  Division 
UOP  Inc.,  Saint  Paul,  MN  55165 


Conductivity  (K)  =  T  (gal/day/ft) 

7.48  gal/ft3 


i 


*  generally  expressed  as:  T 
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'*’mw-15  and  MW-18  are  fully  penetrating. 

For  MW-23  and  MW-24  the  aquifer  thickness  is  assumed 
to  be  the  length  of  the  saturated  screen. 
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of  aquifer  under  a  hydraulic  gradient  of  one.  K  is  equal  to 
T/H,  where  "H”  is  the  thickness  of  the  water  bearing  zone. 

As  shown  in  Figure  4-1,  transmissivity  ranged  from  372  to 
660  gal/day/ft,  and  hydraulic  conductivity  from  4.6  to  7.1 
feet/day  in  the  four  wells.  Values  for  wells  at  the  two 
sites  overlap,  and  there  is  no  real  significant  difference 
observed  in  transmissivities  or  conductivities  for  the 
Landfill  or  Tank  Farm  sites.  Although  this  method  of 
analysis  makes  simplifying  assumptions,  the  results  provide 
a  useful  approximation  of  aquifer  transmissivity.  The  range 
of  values  is  typical  for  moderately  permeable  sandy 
sediments ,  and  several  orders  of  magnitude  higher  than 
conductivities  of  the  underlying  tills  or  shale  bedrock. 

Groundwater  flow  is  controlled  by  the  hydraulic  conductivity 
of  the  sediments  and  the  hydraulic  gradient  at  the  site. 
Direction  and  velocity  of  ground  water  flow  is  discussed  on 
a  site  by  site  basis  in  the  following  paragraphs. 

4.2.1  Tank  Farm  Area  Ground-Water  Flow 

As  established  during  the  well  point  survey,  the  direction 
of  ground-water  flow  is  to  the  southwest,  perpendicular  to 
the  contours  in  the  direction  of  lowering  head  (surface 
elevation),  as  shown  in  Figure  3-3.  The  horizontal  gradient 
of  flow  is  equal  to  the  drop  in  head  along  any  given  flow 
line,  divided  by  the  length  of  the  flow  line,  that  is  the 
distance  of  travel.  This  is  expressed  mathematically  as: 


where:  i  *  hydraulic  gradient 

^h  »  change  in  head 
L  =  length  of  flow 

h  and  L  expressed  in  units  of  length,  such  as  feet,  so 
that  i  is  dimensionless. 
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The  velocity  of  ground-water  flow  (seepage  velocity,  v)  can 
be  determined  as  a  function  of  hydraulic  gradient  i , 
established  on  the  ground-water  elevation  survey,  and  the 
hydraulic  conductivity  k,  as  established  by  the  pumping 
tests  discussed  in  Section  3.2.  This  relationship  is 
expressed  as: 


where  v,  K  and  i  are  defined  above  and  n  =  porosity  of  the 
sediments . 

An  average  hydraulic  conductivity  from  the  two  Tank  Farm 
well  tests  provides  a  value  of  K  =  6.4  ft/day.  Using  an 
estimated  porosity  of  0.3  and  an  average  gradient  of 
.0013'^,  then: 
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.0013 

.3 


=  .028 


.028 


=  10.1 


year 


This  is  a  relatively  low  seepage  velocity,  given  the  highly 
permeable  sediments.  The  low  velocity  is  probably  an  effect 
of  a  shallow  hydraulic  gradient,  which  reflects  the  lower 
recharge  in  the  heavily  built  up  and  paved  area  where  the 
Tank  Farm  is  located. 

4.2.2  Buildinq  210  Ground-Water  Flow 


Building  210  is  located  to  the  northwest  of  the  Tank  Farm 
and  in  the  same  central  facilities  area  of  the  Base.  Figure 
3-7  presents  a  ground  water  contour  map  of  the  site  based  on 
the  well  point  survey.  The  direction  of  ground  water  flow 
is  to  the' southwest ,  the  same  as  the  Tank  Farm  area,  and  the 
hydraulic  gradient  of  .001  is  similar  to  the  tank  farm 
area.  Since  the  sediments  encountered  at  Building  210  are 
similar  to  those  at  the  Tank  Farm,  a  similar  hydraulic 
conductivity  can  also  be  expected.  Therefore,  the  seepage 
velocity  equals: 
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_  6.4  ft.  .001  _  .021  ft. 

^  ~  day  *  .3  “  day 

-  .021  ft.  ^  7.8  ft. 

^  day  “  year 


This  is  essentially  the  same  as  the  seepage  velocity  in  the 
Tank  Farm  area,  and  is  expected  since  recharge  conditions 
and  sediments  are  similar. 

4.2.3  Landfill  7 

Figure  4-2  presents  a  ground-water  surface  contour  map  of 
the  Landfill  7  area,  based  on  water  surface  elevations  in 
the  five  monitoring  wells  at  the  site.  The  overall 
direction  of  flow  is  toward  the  southwest,  just  as  the 
previous  sites  discussed.  Based  on  the  two  pump  tests 
performed  at  the  landfill,  the  hydraulic  conductivity  of  the 
sandy  sediments  underlying  the  site  is  similar  to  the  Tank 
Farm  areas.  (5.8  ft/day  based  on  the  average  of  two  tests 
discussed  in  Sections  3.2  and  4.2.)  The  hydraulic  gradient 
of  .05,  however,  is  relatively  steep.  The  ground  water 
surface  contours  in  Figure  4-2  also  show  a  distinct  mounding 
effect  in  the  landfill  which,  together  with  the  steeper 
hydraulic  gradient,  indicates  an  area  of  recharge. 

As  discussed  in  Section  4-1,  there  is  a  clay  till  underlying 
the  sandy  sediments  which  limits  vertical  ground  water 
movement.  The  seepage  zone  located  in  the  southeast  corner 
of  the  site  is  continuous  with  the  water  table  surface  which 
intercepts  the  land  surface  at  this  topographic  low. 

Because  none  of  the  well  borings  penetrated  a  waste  cell,  it 
cannot  be  determined  whether  the  trenches  intercept  the 
water  table.  However,  it  is  clear  that  the  sandy-soil  cover 
allows  percolation  of  direct  precipitation  through  the  waste 
material  to  the  water  table.  This  percolation  would  carry 
any  dissolved  contaminants  with  it.  Judging  from  the  lack 
of  waste  material  found  in  borings  for  MW-15  and  MW-18,  the 
observed  wet  area  downgradient  of  those  wells  is  not  leach¬ 
ate  flowing  directly  from  the  waste  but  is  ground  water  seep¬ 
age  that  has  been  contaminated  by  leachate  percolation 
through  the  landfill. 
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Using  the  same  approach  used  in  Section  4.2.1,  the  seepage 
velocity  of  ground  water  at  Landfill  7  is: 


IT  —  —  5.8  ft.  0.5  _  Q  rtg  ft» 

^  - dSF  *071  di7 


_  1.0  ft.  _  ft. 

“  day  “  yr. 

In  other  words,  ground-water  seepage  velocities  around 
Landfill  7  are  1-2  orders  of  magnitude  greater  than 
velocities  near  the  Tank  Farm  and  Building  210. 

4.3.1  Tank  Farm  Water  Quality  Analyses 


Table  4-2  presents  the  results  of  the  analyses  of  water 
samples  from  nine  monitoring  wells  at  the  Tank  Farm  area. 
The  following  summarizes  these  results:  Oil  and  grease  was 
found  in  concentrations  of  0.2  to  20.6  mg/1  in  all  wells 
except  for  the  upgradient  background  well  MW-28.  The 
highest  concentrations  were  found  in  Wells  MW-26  (20.6  mg/1) 
and  MW-21  (12.7  mg/1),  which  are  directly  downgradient  of 
the  center  of  the  Tank  Farm  and  the  railroad  loading  area 
(See  Figure  3-4).  Lead  was  found  in  only  one  well  (MW-21) 
in  concentrations  of  20  ug/1  (that  is,  just  detectable). 
Total  organic  carbon  was  detected  in  five  downgradient  wells 
at  levels  of  10  to  30  mg/1. 

4.3.2  Buildinc  210  Water  Quality  Analyses 


The  results  of  the  analyses  of  samples  from  wells  MW-19  and 
MW-20  are  also  presented  in  Table  4-2.  Oil  and  grease  was 
found  in  both  samples  at  concentrations  of  0.2  mg/1 .  No 
lead  was  found  in  either  sample.  Total  organic  carbon  was 
found  at  concentrations  of  20  to  40  mg/1 . 

4 

4.3.3  Landfill  7,  Results  of  Water  Quality  Analysis 


Table  4-3  presents  a  tabulation  of  results  for  the  analyses 
of  the  five  wells  and  the  surface  seepage  area  at  Landfill 
7.  The  results  are  summarized  as  follows:  Phenols  were 
found  in  only  two  wells,  MW-3  (.019  mg/1)  and  MW-16  (.008 
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TABLE  4-2 


WATER  QUALITY  ANALYSES 

RESULTS 

TANK  FARM  AND  BLDG. 

210 

Oil  and  Grease 

TOC 

mg /I 

mq/1 

BLDG.  210 

MW  19 

0.2 

40 

< 

MW-20 

0.2 

30 

< 

MW-20  (dup) 

0.3 

20 

< 

TANK  FARM 

MW-21 

12.4 

30 

MW-22 

7.3 

10 

< 

MW-2  3 

1.  2 

30 

< 

MW-24 

0.3 

20 

< 

MW-25 

0.4 

<  2 

< 

MW-25  (dup) 

0.2 

<  2 

< 

MW- 2  6 

20.6 

<  2 

< 

MW-27 

0.6 

<  2 

< 

MW-28 

<0.1 

<  2 

< 

Existing  Well 

1.3 

20 

< 

BLANK 

<0.1 

<  2 

< 

Detection  Limits 

0.1 

2 

mg/l),  although  a  duplicate  MW-16  sample  had  no  phenols 
detected.  Oil  and  grease  were  detectable  in  all  wells  in 
the  range  of  0.3  to  0.7  mg/1,  while  0.7  mg/1  oil  and  grease 
was  detected  in  the  seepage  samples.  Lead  was  found  in  two 
wells  (MW-16  and  MW-17)  at  levels  of  20  and  30  ug/1 
respectively.  Copper  was  found  in  four  wells  at  levels  of 
50  to  90  ug/1.  No  other  metals  were  detected.  Total 
organic  carbon  (TOC)  ranged  from  20  to  90  mg/1  in  the  wells 
and  20  mg/1  in  the  seepage.  The  only  volatile  organic 
compound  detected  was  tetrachloroethylene  which  was  found  in 
the  sample  from  MW-17  at  concentrations  of  105  ug/1,  and  in 
concentrations  of  3.9  ug/1  or  less  in  three  other  wells. 
The  field  blank  had  concentrations  at  the  detection  limit  of 
1.0  ug/1  which  indicates  that  concentrations  found  near  the 
detection  limit,  particularly  in  the  MW-18  and  the  Seep 
Sample  results  of  1.0  ug/1,  may  not  be  significant. 

4.4  RESULTS  OF  BATTERY  ACID  DISPOSAL  PIT  SOILS  ANALYSIS 

The  soil  samples  collected  from  the  Battery  Acid  Disposal 
Pits  in  Buildings  101  and  222  were  analyzed  for  the  heavy 
metals  listed  in  Table  4-4.  This  table  shows  the 
concentrations  of  the  analytes  found  in  each  sample,  the 
depth  at  which  the  sample  was  taken,  and  a  full  description 
of  each  sample.  A  background  sample,  1-1,  was  taken  from  a 
nearby  field  to  serve  as  a  background  reference  for  the 
analytes  present  in  the  soil. 

As  shown  in  Figure  4-4,  lead  (Pb) ,  copper  (Cu)  and  zinc  (Zn) 
were  found  in  high  concentrations  in  the  first  sample  of 
each  pit  (0-2  feet  depth).  Pb  concentrations  for  pits  101 
and  222  were  approximately  3300  and  2600  times  higher, 
respectively,  than  the  background  concentrations.  The 
concentration  of  Pb  in  successive  samples  decreased  with 
depth  to  less  than  110  ug/g  in  the  bottom  sample  of  each 
pit.  Cu  concentrations  decreased  abruptly  with  depth,  in 
successive  samples,  to  less  than  background  (45  ug/g)  in  the 
bottom  of  each  pit. 

S 

The  concentration  of  zinc  (Zn)  in  the  top  samples  of  pits 
101  and  222  was  13  to  16  times  higher,  respectively,  than 
the  20  ug/g  in  background  sample  1-1.  The  trend  shown  in  Zn 
concentrations  with  depth  was  similar  to  the  one  seen  for 
the  Cu  concentrations.  The  second  sample  taken  in  each  pit 
had  a  marked  decrease  in  Zn.  The  bottom  sample  of  pit  101 
(6-8  feet)  still  had  Zn  concentrations  3.5  times  higher  than 
background,  but  the  samples  taken  from  8-12  feet  in  pit  222 
had  Zn  levels  lower  than  background. 
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The  only  other  analytes  which  showed  a  concentration  above 
background  were  antimony  (Sb)  and  chromium  (Cr)  in  pit  101. 
The  S2unple  taken  at  0-2  feet  had  193  ug/g  Sb,  which  is  10 
times  higher  than  background  levels,  and  34  ug/g  Cr,  which 
is  3.4  times  background.  The  remaining  seunples  had  Sb  and 
Cr  levels  near  or  below  background,  as  did  the  seunples  from 
pit  222. 

Of  the  remaining  analytes,  manganese  (Mn)  was  not  found  in 
concentrations  above  background  levels.  Fe  was  found  to  be 
naturally  high  in  this  area,  with  a  concentration  of  6700 
ug/g  in  the  background  S2unple.  Only  one  szunple,  101-3 
(4'-6'),  had  levels  above  background  (26,000  ug/g). 

Several  trends  that  can  be  seen  in  these  results  are  the 
following: 

1.  All  parameter  concentrations  either  attenuated  with 
depth  or  showed  isolated  increases  which  were  still 
close  to  or  below  background  levels,  and 

2.  The  s^unples  taken  at  0-2  feet  in  each  pit  showed  much 
higher  concentrations  of  Pb,  Cu,  Sb  and  Zn  than  the 
other  samples.  These  concentrations  dropped  abruptly 
below  a  depth  of  two  feet. 

4.5  SIGNIFICANCE  OF  FINDINGS 

The  results  of  the  chenical  analyses  of  ground  water  samples 
can  be  compared  to  established  standards  and  criteria 
presented  in  Table  4-5.  Oil  and  grease  was  detected  in  all 
S2unples  except  MW-28  (the  background  well  at  the  Tank  Farm). 
The  only  criterion  for  oil  and  grease  is  an  aesthetic 
criterion  for  taste  and  odor,  which  is  at  the  detection 
limit  of  0.1  mg/1.  There  is  no  general  standard  for  total 
organic  carbon,  which  can  be  elevated  in  naturally  organic 
rich  water.  However,  background  levels  in  the  glacial  sand 
aquifer  appear  to  be  below  the  detection  limit;  thus  TOC 
levels  in  wells  from  all  three  sites  indicate  some  site 
impact  on  the  ground  water. 

S 

Lead  analysis  was  completed  on  all  water  samples  and 
measurable  concentrations  were  found  only  in  one  well  at  the 
Tank  Farm  (MW-2)  and  two  wells  at  Landfill  7.  No  sample 
exceeded  EPA  minimum  drinking  water  standards  of  50  ug/1.  A 
Priority  Pollutant  metals  analysis  was  completed  on  the 
Landfill  #7  samples.  In  addition  to  lead,  only  copper  was 
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detected  at  levels  of  50  to  90  ug/1  in  four  wells.  This  is 
well  below  the  minimum  EPA  primary  drinking  water  standard 
of  1,000  ug/1.  Phenol  was  detected  in  only  two  wells  at 
Landfill  7,  at  concentrations  of  .008  and  .02  mg/1,  well 
below  the  taste  and  odor  threshhold  of  0.30  mg/1.  Analysis 

of  water  samples  from  Landfill  7  for  EPA  Priority  Pollutant 
volatile  organic  compounds  (methods  601-601)  found  only  one 
compound,  tetrachloroethylene.  Concentrations  in  MW-17  were 
105  ug/1.  Three  other  wells  contained  concentrations  of  1.5 
to  3.9  ug/1.  Tetrachloroethylene  was  commonly  used  in  the 

past  in  septic  system  treatment. 

The  potential  for  migration  of  dissolved  contaminants  in  the 
ground  water  is  dependent  in  part  on  the  ground  water 
seepage  velocity.  For  the  normal  range  of  soil 
permeabilities,  this  velocity  represents  the  maximum 
migration  rate  of  dissolved  contaminants  in  ground  water. 

Organic  compounds  and  trace  metals  are  subject  to  adsorbtion 
in  the  soils  which  retards  migration.  This  attenuation  is  a 
function  of  soil  conditions  and  the  chemical  environment  in 
ground  water  which  determines  the  adsorbtion  capabilities  of 
the  soil  particles.  In  general,  the  actual  migration  rate 
is  some  fraction  of  the  seepage  velocity,  so  that  migration 
rates  based  on  seepage  velocity  yield  worst  case  estimates 
of  contaminant  migration. 

4.5.1  Tank  Farm,  Significance  of  Findings 

The  investigation  at  the  Tank  Farm  focused  on  three  aspects 
of  subsurface  contamination  by  fuel  products:  visible 

contamination  of  subsoils,  migration  of  fuel  product  on  the 
ground  water  surface,  and  the  migration  of  dissolved 
constituents  in  the  ground  water.  As  a  result  of  placing 
soil  borings  and  temporary  well  points  at  the  site,  four 
principal  areas  of  visible  soil  and  ground  water 
contamination  were  identified: 

o  East  of  the  above-ground  tanks 

o'  Along  the  southern  border  of  the  Tank  Farm 

o  To  the  south  of  the  Tank  Farm  at  the  northwest 

corner  of  the  Building  3  parking  lot 

o  At  the  truck  loading  dock  at  the  northeast  corner 
of  the  site. 

These  four  areas  are  shown  on  Figure  3-3. 
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A  central  question  in  the  investigation  was  whether  the  fuel 
product  found  initially  in  the  Building  3  parking  lot  was  a 
part  of  a  mass  of  fuel  dispersing  on  the  ground-water 
surface  from  the  Tank  Farm  area.  Evidence  from  the 
temporary  well  points  and  permanent  monitoring  wells 
indicates  that  this  is  not  the  case,  and  that  the 
contaminated  areas  are  not  continuous.  Particularly, 
borings  and  wells  located  between  the  Building  3  area  and 
the  Tank  Farm  contained  no  free  floating  fuel  product. 
Wells  downgradient  of  all  visible  soil  contamination  were 
also  free  of  floating  fuel. 

Generally,  the  migration  of  fuel  on  the  water  table  is 
limited  by  the  capillary  forces  in  the  sediments.  If  the 
volume  of  fuel  is  limited,  lateral  spreading  will  initially 
be  due  to  gravity  forces  produced  by  the  mound  of  fuel.  As 
the  body  spreads,  gravity  forces  dissipate  and  capillary 
forces  will  be  the  main  driver.  Capillary  movement  ceases 
when  a  saturation  point  is  reached  where  all  the  fuel  is 
held  in  the  pore  spaces  by  the  capillary  forces.  At  this 
point,  the  fuel  mass  is  immobile.  This  condition  appears  to 
be  the  case  observed  at  the  Tank  Farm,  where  distinct  areas 
of  contamination  are  observed  on  the  water  table  and  in  the 
soils.  They  are  not  continuous,  and  migration  of  fuel 
product  is  limited.  Past  activity  to  the  north  of  the 
Building  3  area  is  a  possible  cause  of  soil  and  water 
contamination  in  that  area.  The  limited  nature  of 
contamination  also  suggests  that  the  problems  have  occurred 
because  of  numerous  minor  housekeeping  problems  rather  than 
due  to  major  spills  or  chronic  leaks  from  tanks  or  lines. 

Although  the  impact  of  free  floating  fuels  on  ground  water 
is  limited,  the  fuels  provide  a  constant  supply  of  dissolved 
constituents  to  the  ground  water  system.  The  migration 
potential  for  these  compounds  is  closer  to  the  seepage 
velocity  of  the  ground  water  itself,  approximately  10  feet 
per  year.  As  discussed  in  Section  4.2.1,  dissolved  amounts 
of  oils  and  grease,  and  total  organic  carbon  were  found  in 
all  downgradient  wells. 

The  discharge  area  for  ground  water  from  the  Tank  Farm  area 
is  Three  Mile  Creek.  Based  on  a  travel  time  for  ground 
water  in  this  area  of  10  feet  per  year,  ground  water  and 
associated  contaminants  would  not  have  reached  Three  Mile 
Creek,  which  is  several  thousand  feet  away,  during  the  Tank 
Farm's  forty  year  history.  In  any  case.  Three  Mile  Creek  is 
a  discharge  stream  for  Base  storm  water.  The  impact  of 
ground-water  petroleum  contaminants  in  creek  base  flow  would 
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be  negligible  compared  to  levels  of  similar  contaminants  to 
be  expected  in  normal  storm  runoff  from  this  kind  of 
facility. 

4.5.2  Building  210,  Significance  of  Findings 

No  visible  fuel  product  was  encountered  in  soils  or  ground 
water  at  Building  210.  Levels  of  oil  and  grease  were 
encountered  at  0.2  to  0.3  mg/1  (slightly  above  the  detection 
limit  of  0.1  mg/1)  in  the  two  well  samples.  TOC  levels  were 
also  slightly  higher  than  those  found  in  Tank  Farm  wells. 
No  lead  was  found  in  either  sample.  With  the  removal  of  the 
buried  tank,  there  is  no  major  source  of  fuel  contamination 
at  Building  210,  and  the  presence  of  dissolved  contaminants 
in  the  ground  water  is  limited,  although  slightly  elevated 
TOC  levels  may  possibly  indicate  organic  compounds 
associated  with  fuel  products. 

4.5.3  Landfill  7,  Significance  of  Findings 

While  the  analytical  results  of  water  samples  from  Landfill 
7  do  not  indicate  a  major  ground  water  contamination 
problem,  the  hydrologic  and  water  quality  analysis  clearly 
shows  that  the  landfill  does  impact  ground  water  quality. 
The  construction  of  the  trenches  and  the  nature  of  the  soil 
cover  allows  for  abundant  percolation  of  direct  pre¬ 
cipitation  through  the  waste.  Ground  water  mounding  has 
developed,  and  the  water  table  is  either  very  near  or 
intercepts  the  buried  waste.  Ground  water  flow  from  the 
site  is  primarily  in  the  southern  direction  away  from  the 
nearby  northern  boundary  of  the  Base,  although  the  mounding 
produces  groundwater  flow  in  radial  directions  close  to  the 
site.  Although  Six  Mile  Creek  runs  through  a  culvert  at 
this  point,  ground  water  flow  from  the  landfill  could  reach 
the  holding  pond  to  the  west  of  the  site.  Vertical  ground 
water  flow  and  migration  of  contaminants  is  restricted  at 
the  site  by  a  clay  till  below  the  water-bearing  sands. 

Landfill  7,  in  contrast  to  the  Tank  Farm  area,  is  located  in 
an  area  where  ground-water  seepage  velocities  are  much 
higher  and  a  surface  water  discharge  area  is  nearby. 
Although  Six  Mile  Creek  is  buried  in  a  culvert  at  this 
point,  the  tributary  stream  to  the  northwest  of  the  landfill 
may  receive  recharge  from  a  portion  of  the  ground-water 
mound  associated  with  the  landfill. 
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Findings 

There  are  currently  no  quality  standards,  guidelines  or 
criteria  for  soils  quality  in  regard  to  the  majority  of 
contcuninants.  For  clean-up  purposes,  target  concentrations 
for  specific  contaminants  are  usually  established  on  a 
case-by-case  basis.  Of  the  heavy  metals  analyzed  for  in  the 
soil  samples  taken  from  the  battery  acid  pits,  only  lead, 
copper  and  zinc  showed  levels  significantly  above  the 
background.  In  order  to  better  understand  the  amount  of 
these  metals,  the  concentrations  were  converted  to  net 
weights  using  estimated  bulk  weights  of  the  sludge  and  soil. 
Appendix  K  shows  the  tabulated  results.  Between  50  and  70 
pounds  of  Pb  are  estimated  to  be  present  in  each  Battery 
Acid  Disposal  Pit,  and  less  than  one  pound  each  of  Cr  and  zn 
in  each  Battery  Acid  Disposal  Pit.  This  tabulation  clearly 
shows  the  attenuative  capacities  of  the  soil, since  96  to  98% 
of  the  Pb  by  weight  was  found  in  the  top  two  feet  of  the 
sludge.  It  is  not  known  what  effect,  if  any,  this  heavy 
metal  contamination  has  on  the  ground  water  quality  around 
the  site.  Since  the  Battery  Acid  Disposal  Pits  are  located 
within  buildings,  above  the  water  table,  the  only  driving 
force  to  carry  contcuninants  to  the  ground  water  table  is 
liquid  washed  into  the  Battery  Acid  Disposal  Pits,  such  as 
liquid  from  the  batteries  themselves,  floor  wash  water,  and 
other  incidental  liquid  disposal. 

4.6  CONCLUSIONS 

Based  on  the  results  of  this  Phase  II,  Stage  2  study  at 
Griffiss  AFB,  Rome,  New  York,  the  following  key  conclusions 
are  drawn: 

1.  The  Base  is  underlain  by  unconsolidated  permeable  sands 
and  gravels  of  glacial  origin.  Ground  water  occurs 
under  shallow  water  table  conditions  throughout  the 
Base.  Flow  is  generally  toward  the  south  and 
southwest. 


The  ^velocity  of  ground  water  flow  varies  with  the 
gradient  which  is  in  a  large  part  influenced  by  direct 
precipitation  recharge.  Recharge  in  the  central  Base 
facility  where  the  Tank  Farm,  Building  210,  and  the 
Battery  Acid  Disposal  Pits  are  located  is  limited  by 
building  and  paving  cover.  Thus,  gradients  and  seepage 
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velocities  are  low  (10  feet  per  year).  In  contrast, 
permeable  cover  soils  at  Landfill  7  allow  abundant 
percolation  through  the  landfill,  causing  groundwater 
mounding  and  steep  hydraulic  gradient,  with  ground 
water  seepage  velocities  on  the  order  of  300  feet  per 
year. 

3.  Fuel  product  contamination  of  soils  and  ground  water  is 
evident  at  the  Tank  Farm  near  tanks,  loading  areas,  and 
at  the  parking  lot  area  of  Building  3.  However, 
extensive  migration  of  fuel  product  on  the  ground  water 
surface  has  not  occurred.  Contamination  of  soils  at 
Building  3  may  be  associated  with  past  activities  at 
that  site,  rather  than  associated  with  the  Tank  Farm. 
Although  downgradient  monitor  wells  are  not  showing  the 
presence  of  fuel  product  as  a  separate  phase,  analysis 
for  dissolved  constituents  confirmed  the  presence  of 
oil  and  grease  compounds  and  total  organic  carbon  above 
background  levels.  Lead  was  found  in  only  one  well  at 
levels  well  below  minimum  EPA  Primary  Drinking  Water 
Standards. 

4.  No  soil  contamination  or  fuel  product  as  a  separate 
phase  was  observed  at  Building  210.  Samples  from  both 
downgradient  wells,  however,  had  levels  of  oils  and 
grease  and  total  organic  carbon  comparable  to  the  Tank 
Farm  well  samples. 

5.  The  shallow  water  table  and  high  permeability  of  native 

soils  at  Landfill  7  indicate  the  potential  for 
percolation  of  direct  precipitation  through  the 
landfill  to  carry  contaminants  to  the  ground  water. 
Water  quality  results  from  the  five  wells  and  one  seep 
at  the  site  indicate  an  impact  on  ground  water, 
particularly  for  oils  and  grease  and  total  organic 
carbon.  A  mounding  is  evident  in  the  ground  water 

surface  at  the  site,  and  the  ground  water  surface  may 
intersect  the  base  of  the  landfill,  although  this  is 
not  confirmed.  The  seepage  in  the  southeast  corner  of 
the<  site  is  an  expression  of  the  high  water  table, 
perched  on  an  underlying  till,  and  not  direct  leachate 
from  the  landfill. 

6.  Soil  and  sludge  samples  taken  from  depths  of  0-2  feet 

in  the  Battery  Acid  Pits  contained  elevated  levels  of 
lead,  copper,  antimony  and  zinc.  These  concentrations 
dropped  abruptly  with  depth  to  background  or 

near-background  levels. 


SECTION  5 


ALTERNATIVES 


5.1  GENERAL 

The  purpose  of  the  Phase  II,  Stage  2  investigation  at 
Griffiss  AFB  was  to  determine  whether  environmental 
degradation  has  occurred  at  the  sites  identified  in  this  re¬ 
port.  The  results  presented  in  Section  4  confirm  that  each 
site  investigated  has  affected,  in  some  way,  ground  waters 
and  soils  beneath  these  sites.  In  some  cases,  the  impact  is 
not  significant  with  little  potential  for  migration.  The 
findings  of  the  field  investigation  indicate,  in  some  cases; 
however,  the  need  for  verification  or  remedial  actions  which 
are  discussed  in  Section  5  (Alternatives)  and  Section  6 
(Recommendations).  The  measures  discussed  below  focus  on  the 
problem  definition  aspects  of  environmental  contamination  at 
Griffiss  AFB,  and  alternatives  for  possible  remedial  action. 

5.2  TANK  FARM  ALTERNATIVES 

It  has  been  determined  that  soil  and  ground  water  cont2uni- 
nation  by  fuel  products  is  present  in  this  area.  The  lack 
of  fuel  product  in  the  downgradient  monitoring  wells  indi¬ 
cates  that  the  extent  of  migration  of  separate-phase  float¬ 
ing  fuel  product  is  limited  to  near-the-source  areas  and 
apparently  has  stabilized.  A  common  method  of  remediation 
used  for  fuel  occurrence  in  ground  water  is  to  pump  and 
recover  fuel  product  using  recovery  wells  and  a  variety  of 
pumping  or  bailing  systems.  The  effectiveness  of  such  a 
system  would  depend  on  its  ability  to  contain  the  plume  and 
to  recover  large  eunounts  of  fuel  in  proportion  to  the  cost 
of  well  installation  and  the  eimount  of  total  pumpage.  Once 
pumped  clear,  the  Tank  Farm  Monitoring  Wells  that  contained 
floating  fuel  product  contained  no  visible  fuel  even  several 
weeks  after  pumping.  Since  the  fuel  doesn't  appear  very 
mobile,  and  pumping  is  not  a  very  effective  recovery  method, 
the  merits  of  a  fuel  recovery  pumping  system  in  this  case  do 
not  appear  to  be  great . 

Contaminated  soils,  the  immediate  source  of  conteuninants  to 
the  ground  water,  were  identified  in  four  areas  in  and 


around  the  Tank  Farm.  The  exact  extent  of  these 
conteuninated  soils  was  not  confirmed.  However,  the  volumes 
are  large  in  proportion  to  costs  involved  with  any 
remediation  that  will  include  the  removal  or  treatment  of 
the  contaminated  soils.  Therefore,  alternatives  should  be 
examined  which  address  the  handling  of  large  volumes  of 
soil.  Techniques  available  include  in  situ  biological 
treatment,  air  stripping,  land  farming,  and  selective  spot 
removal.  These  alternative  must  be  evaluated  in  reference 
to  desired  clean-up  goals.  This  evaluation  is  discussed 
further  in  Section  6. 


5.3  BUILDING  210 

There  is  very  little  known  about  the  history  of  the  tank 
leakage  at  that  site  regarding  how  much  fuel  leaked  to  the 
ground  over  what  period  of  time.  No  visible  ground  water 
and  surface  water  fuel  contamination  was  observed  either 
because  conteimi nation  has  dissapated  or  because  it  was  not 
initially  significant.  In  either  case,  typical  remedial 
measures  applied  to  fuel  spills  such  as  soil  clean  up  or 
fuel  recovery  from  ground  water  are  not  appropriate  for  this 
site.  The  major  alternative  action  available  is  to  remove 
the  leaking  tank.  This  has  been  done.  In  November,  1984, 
the  tank  was  removed  and  replaced  with  a  new  steel  buried 
tank. 

5.4  LANDFILL  7 

The  well  network  surrounding  Landfill  7  shows  an  impact  on 
ground  water  quality  from  the  landfill.  Follow-up  sampling 
is  required  to  identify  specific  contauninants  accounting  for 
the  elevated  TOC  levels.  The  elevated  TOC  levels  are  prob¬ 
ably  associated  with  the  breakdown  of  cellulose  material  in 
the  landfill  and  are  not  necessarily  an  indicator  of  hazard¬ 
ous  compounds  in  the  ground  water.  The  sampling  recommended 
will  provide  confirmation  of  this.  In  addition,  general 
water  quality  indicators,  such  as  chloride,  sulfate,  boron, 
pH,  and  conductance  could  also  be  used  to  assess  impact  on 
ground  wajter  and  surface  water. 

5.5  BATTERY  ACID  DISPOSAL  PITS 

This  investigation  has  defined  the  depth  and  amount  of  soil 
contamination  by  metals  from  the  disposal  of  battery  sludge 
in  Battery  Acid  Disposal  Pit  at  Buildings  101  and  222.  In 
general,  the  metals  concentration  attenuates  sharply  with 


depth  in  the  soil.  The  impact  on  ground  water  quality  by 
contaminants  reaching  the  ground  water  table  is  largely  spec¬ 
ulative.  Although  measurable  amounts  of  metals  may  have 
reached  the  ground  water  table  from  the  Battery  Acid 
Disposal  Pit  over  the  forty-year  history  of  the  pits,  its 
impact  on  ground  water  is  probably  negligible.  Because  of 
this,  and  because  the  final  remedial  action  will  likely  in¬ 
clude  the  removal  of  the  relatively  small  volume  of  sludge 
from  the  Battery  Acid  Disposal  Pits,  WESTON  does  not  see  a 
ground  water  monitoring  network  as  a  useful  alternative.  A 
more  practical  approach  is  to  analyze  the  sludge  by  the  EP 
Toxicity  extraction  procedures  to  determine  if  a  strong 
potential  for  ground  water  contauni nation  exists  in  this 
area.  This  is  a  leachability  test  which  measures  the 
ability  of  the  metals  to  enter  a  solution  at  a  given  pH.  The 
results  of  the  test  will  also  determine  if  the  sludge  needs 
to  be  classified  as  a  hazardous  waste  for  disposal  purposes. 
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SECTION  6 
RECOMMENDATIONS 


6.1  GENERAL 

The  findings  of  this  Phase  II,  Stage  2  study  at  Griffiss  AFB 
indicate  the  need  for  limited  follow-up  work  at  Landfill  7. 
In  addition,  a  remedial  effort  should  proceed  at  the  Tank 
Farm  and  the  Battery  Acid  pits.  Potential  remedial  actions 
for  these  sites  are  discussed  in  the  following  sections. 


6.2  TANK  FARM 

Because  of  the  observed  impact  on  soil  and  ground  water  due 
to  past  fuel  spills  in  the  TANK  FARM  AREA,  it  is  recommended 
that  the  Air  Force  proceed  with  a  remediation  phase  at  that 
site.  Section  6.6  outlines  the  general  steps  that  would  be 
included  in  a  remedial  action  assessment.  The  actual  remedi¬ 
al  action  taken  at  the  site  should  be  based  on  this  assess¬ 
ment  which  would  include  the  cost-benefit  of  any  action  as 
well  as  its  technical  feasibility. 

The  following  initial  site  specific  observations  are  also 
added  regarding  remediation  at  the  TANK  FARM  SITE: 


Floating  fuel  product  on  the  ground  water  sur¬ 
face  appears  very  limited.  A  skimmer  well  or 
similar  type  recovery  system  would  not  be 
very  efficient  or  produce  a  large  recovery  of 
fuel . 

Soil  contamination  by  fuel  product  is  wide¬ 
spread  and  provides  a  source  of  con teuni nation 
to  the  ground  water.  Remediation  of  soil  con- 
«  tami nation  at  and  above  the  water  table 

should  be  examined.  Because  the  large  vol¬ 
umes  involved,  in  situ  or  on  site  treatment 
methods  may  be  preferable  to  disposal  of  con¬ 
tamination  soils. 


6.3  BDILDING  210 


No  further  action  is  recommended  at  the  Building  210  buried 
fuel  tank  site.  However,  the  existing  monitor  wells  should 
be  maintained  in  the  event  that  monitoring  of  the  new  tank 
is  desired. 

6.4  LANDFILL  7 

Landfill  7  has  been  closed  for  thirty  years.  The  area  is 
graded  with  a  good  grass  cover.  Ground  water  samples  con¬ 
tained  one  Priority  Pollutant  Volatile  Organic  Compound 
(Tetrachloroethylene) ,  which  was  elevated  at  one  well  (MW- 
17,  105  ug/1).  TOC  was  also  elevated  in  most  monitor  wells. 
Elevated  TOC  is  most  likely  due  to  the  breakdown  of  cellu¬ 
lose  material  in  the  landfill.  However,  the  possible  pres¬ 
ence  of  Priority  Pollutant  Organic  Compounds  should  be  ruled 
out  by  additional  selective  sampling.  The  results  of  these 
analyses  will  determine  what,  if  any,  additional  remediation 
is  appropriate.  Therefore,  additional  sampling  is 
recommended : 

1.  All  wells  should  be  resaunpled  to  confirm  the  re¬ 
sults  of  the  first  round  of  analyses. 

2.  All  well  samples,  samples  from  the  seep,  and  two 
surface  water  samples  should  be  analyzed  for  chlo¬ 
ride,  boron  and  sulfate. 

3.  MW-16  and  MW-17  where  TOC  levels  were  highest, 
should  be  sampled  for  EPA  Priority  Pollutant  base 
neutral/acid  extractable  compounds,  and 
pesticides. 


6.5  BATTERY  ACID  DISPOSAL  PITS 

1.  No  further  investigation  of  the  Battery  Acid 
Disposal  Pits  is  recommended.  However,  the 
J)its  should  be  properly  sealed  to  prevent 
their  use  for  disposal  of  any  liquids,  includ¬ 
ing  clean  water,  which  could  drive  contaun- 
inants  to  the  water  table. 

2.  A  remedial  action  assessment  as  discussed  in 
section  6.6  should  be  initiated  to  determine 
suitable  remedial  alternatives  for  these  pits. 
In  situ,  isolation  or  removal  and  disposal  are 
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possible  alternatives  £or  the  small  volume  of 
sludge  involved  (less  than  1.5  cubic  yards). 

3.  EP  Toxicity  Tests  should  be  performed  on  sam¬ 
ples  from  each  pit. 

6.6  REMEDIAL  ACTION  ASSESSMENT 

A  preliminary  concept  engineering  study  should  be  initiated 
to  evaluate  potential  remedial  options  for  implementation  at 
the  Task  Farm  and  Battery  Acid  Disposal  Pits.  The  objective 
of  this  assessment  will  be  the  development  and  evaluation  of 
remedial  alternatives,  and  the  identification  and  recommenda¬ 
tion  of  the  most  cost-effective  remedial  action (s). 

Based  on  the  present  conteunination  information  for  Griffiss, 
a  number  of  remedial  alternatives  should  be  considered  for 
the  sites.  The  categories  of  potential  remedial  actions 
that  can  be  developed  include: 

o  No  action 

o  Contaminated  soil/waste  isolation 

o  Conteuninated  soil/waste  treatment 

o  Contaminated  soil/waste  disposal 

o  Subsurface  environmental  isolation 
o  Ground  water  treatment 

Remedial  alternatives  combining  elements  of  source  isola¬ 
tion/treatment/disposal  and  ground  water  isolation/treatment 
should  also  be  considered  for  evaluation.  It  is  likely  that 
the  recommended  alternative  for  Griffiss  will  be  such  a  com¬ 
bination  of  remedial  actions. 

The  alternatives  analysis  will  be  performed  in  accordance 
with  Subpart  F  of  the  National  Contingency  Plan.  The  key 
components  of  this  evaluation  will  include: 

o  Evaluation  of  Technologies 

o  Development  of  alternatives 

o  Initial  screening  of  alternatives 

o  '  Detailed  analysis  of  alternatives 

o  Selection  of  a  remedy 

The  criteria  which  will  be  utilized  in  the  detailed  analysis 
of  alternatives  include: 
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AFB 

ASTM 

Aquifer 

Alconox 
(brand  name) 

Avgas 

BGS 

Cathead 

CERCLA 

cm/s 

°C 

DoD 

EPA  Priority 
Pollutant 

gpm 

Grif f iss 


Air  Force  Base 

American  Society  for  Testing 
and  Materials 

zone  beneath  the  earth's  surface 
capable  of  producing  water  for  a  well 

A  powder  detergent  for  laboratory  use 

Aviation  Gas 
Below  Ground  Surface 

A  winch  device  which  is  rigged  to  lift 
drilling  rods  and  other  sampling  equip¬ 
ment 

Comprehensive  Environmental  Response 
Compensation  and  Liability  Act  of  1980 

centimeters  per  second 

Degrees  Centigrade 

Department  of  Defense 

Identified  by  the  Environmental  Pro¬ 
tection  Agency  as  specific  elements  or 
compounds  that  occur  in  ground  and  sur¬ 
face  water  that  lead  to  health  hazards 
and/or  have  toxic  effects  on  humans. 

gallons  per  minute 

Griffiss  Air  Force  Base 


Ground-Water  a  line  on  the  water  table  on  each  side 

Divide  of  which  the  ground  water  table  slopes 

away  from  the  line. 

Ground-Water  the  level  below  which  the  earth  is 

Surface  saturated. 

Hydraulic  Gradient  change  in  pressure  or  head  in  the  ground 

water  over  a  given  distance  of  flow 


IRP 


Installation  Restoration  Program 


ug/1 


microgrcims  per  liter  (equivalent  to  parts 
per  billion  in  water) . 


umho/cm  micromhos  per  centimeter  (units  of  Specific 

Conductance) . 

ug/g  Micrograms  per  gram  (equivalent  to  parts 

per  million  in  water) 

ug/kg  Micrograms  per  kilogram  (equivalent  to 

parts  per  billion  in  water) . 

mg/1  milligreuns  per  liter  (equivalent  to  parts 

per  million  in  water) . 

mgd  million  gallons  per  day 

Mogas  Motor  vehicle  fuel 

MSL  Mean  Sea  Level  Datum 

N  North 

No .  number 

OEHL  Occupational  and  Environmental  Health 

Laboratory 

pH  negative  logarithm  of  the  hydrogen  ion 

concentration  in  water . 

P.G.  Registered  Professional  Geologist 

ppb  parts  per  billion  (equivalent  to  ug/1  in 

water) . 

ppm  parts  per  million  (equivalent  to  mg/1  in 

water) . 

PVC  poly-vinyl  chloride,  rigid  plastic  used  in 

constructing  riser  pipe  and  well  screen. 

the  distance  ground  water  moves  through 
a  finite  length  of  aquifer  per  unit  time. 
The  actual  velocity  of  a  water  molecule 
is  greater  because  the  intergranular  path 
is  longer  than  a  straight  line. 


Seepage  Velocity 
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I.  SasoplptloD  of  Work 

Iho  purpoM  of  tbla  taak  la  to  datwalna  if  oaviromontal  ooBtaalnation 
haa  raaultod  froa  vaata  diapoaal  and  fual  baadling  praotloaa  at  Orifflaa  IFB 
IT;  to  idontlfjr  potantial  aovlroniantal  ooaaaquaooaa  of  alcratlag  pollutaata; 
to  Idaotlfy  tha  aagnltuda,  axtaat  and  dlraotioa  of  BoaMaat  of  dlaooTorod 
oontaalnants. 

Iho  Fhaaa  I  HP  raport  (aallad  uadar  aaparata  oovar)  aad  Phaaa  U  HP 
raport  (aallad  uadar  aaparata  ooTar)  laoorporatad  baoksrouad  aad  daaorlptioa 
of  tba  altaa  for  tbla  taak.  To  aoooapliah  tha  aurraj  affort,  tha  ooatraotor 
ahall  taka  tha  followlag  atapa: 

A.  Gaoaral 

1 .  Loeatloaa  whara  8tu*faoa  watar  aaaplaa  or  laaehata  aaaplaa  ara 
takaa,  or  whara  aoil  azploratory  borlaga  ara  drillad  ahall  ha  aarkad  with  a 
peraanaat  aarkari  aad  tha  looatloB  aarkad  oa  a  projaot  aap  of  tha  aita. 

2.  All  watar  aaaplaa  oollaetad  ahall  ha  aaalyzad  oa  aita  by  tha 
ooatraotor  for  pB,  taaparatura  aad  apaoifio  ooaduetaaoa.  Saaplias,  aaxiauB 
boldiog  tlaa  and  praaanratloa  of  aaaplaa  ahall  atrietly  ooaply  with  tha 
followlag  rafaraaoaa:  standard  Mathoda  Xsc  JOUl  ItailniMgP  fit  HfitSU  MBA 
Waatewatar.  15th  Bd.  (1980),  pp.  3S>k2:  ASSL  Pvt  31,  PP.  76-86,  (I960), 
Hathod  D-3370;  aad  Mathoda  £ac,  Chfleal  iMlTllB  fit  MlUCfi  MBA  Waataa.  gpA 
Maaual  600/A-79-020,  pp«  xlll  to  ziz  (1979)*  Moiaua  dataotloa  lizlta  aad 
aathoda  for  aaalyala  ara  ahowa  la  Attaohsaat  1. 

3.  Staadard  paaatratioa  taats  aad  aplit  apooa  aaspliag  ahall  ha 
aoooapllahad  on  all  aoil  axploratory  borlaga  aad  on  all  Bonltor  wall  borlaga. 
All  walla  ahall  ba  daTalopad,  watar  lawala  aaaaurad  and  looatlona  aurrayad  and 
raeordad  on  a  projaot  aap  and  a  apaoifio  aita  a^.  Grouadwatar  aonltorlng 
walla  ahall,  aa  a  alalaua,  ooaply  with  Snviroaaantal  Protaotlon  Agant^  Gulda- 
linaa  and  Stata  of  law  York  raqulraaanta  for  aonltorlng  wall  inatallatlon. 

Only  aeraw  typa  Jolnta  ahall  ba  uaad.  Gluad  flttlnga  ara  not  paralttad. 

A.  Plaid  data  oollaotad  for  aacb  zona  ahall  ba  plottad  and  aappad. 

Tha  Batura,  aagaltuda  and  potantial  for  oontaalnant  flow  within  oaob  zona  to 
raoalTlng  atraaaa  and  groundwatara  ahall  ba  aatiaatad.  Upon  ooaplatlon  of  tha 
aaapllag  aad  aaalyala,  tha  data  ahall  ba  tabulatad  la  tha  aazt  BAD  Statua 
raport  aa  apaolflad  la  Itaa  ?I  balow. 


■Blghllghta  of  BOdlfloatloB  undaraoorod 
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B.  Xb  addltlOD  to  it«w  la  A  abora,  ooaduet  th#  folloiriiV 

apaolfie  aetloas  at  altaa  Idaatlflad  ea  Brlfflss  AFB. - 

1.  TinlK  r«»T  P"** 

%,  A  Qrouad  PaMtratiiW  ladar  (GPB)  avaap  of  aa^  pr^aad  borlag 
looatioa  ahall  ba  oooduotad  la  ordar  to  aarlfy  tha  aboaaoa  of  aubaurfaoa 
faeilltlaa. 

b.  A  total  of  40  aoll  aaploratory  borlaga  (10  at  Bulldlag  201  aad 
30  at  tba  T>i«»r  Fara)  ahall  bo  ooaplatad  arouad  tha  altos  to  approxlaatalF  5 
fast  baloH  tha  watar  tabla  (20  foot  total  dapth).  A  alnlaui  of  too  paroaat  of 
the  borlnta  at  aaoh  looatioa  Aall  ba  aaplaoad  at  sufflelaat  dlataaoo 
dOHBgpadlant  froa  tha  alta  to  be  outside  tha  astlaatad  eoatsalBaat  plvaa. 

Split  spoon  saaplas  ahall  ba  taken  at  5  feat,  10  foot  aad  at  tha  watar  table. 
Borings  shall  ba  aonltorad  vltb  an  organlo  Tspor  aatar  to  dataot  tha  prasenoe 
of  fuel  oontaainants.  Tha  results  of  tha  vapor  aonltorlng  vlll  ba  Included  In 
tha  boring  logs. 

o.  Tsaporarj  FTC  vail  points  ahall  ba  lastallad  In  aaoh  ooaplatad 
borabola.  The  top  of  aaoh  vail  point  Aall  ba  sunrajad  for  alsvation  aad  Its 
looation  noted  on  a  base  nap.  Staff  gauge  locations  shall  also  ba  survajad 
at  up  to  tan  looatlons  along  naarbr  surface  dralnaga-vsFS. 

d.  After  tha  vail  points  hare  stabilised  for  at  least  48  hours,  a 
round  of  vatar  level  ■easuraaants  Shall  ba  aada.  Floating  fuel  product 
thicknesses,  If  present,  shall  also  ba  aaasurad. 

a.  A  vatar  tabla  contour  aap  shall  ba  developed  In  tha  field  for 
each  site  froa  tha  above  data,  and  tha  groundvatar  gradient  and  direction  of 
flcv  around  each  site  tfiall  ba  Identified  throufd^  tha  general  discharge  area 
Including  Three  mia  Ck’aak  and  a  nearbj  tributary  to  Sis  Mila  Creak.  Fuel 
product  pluaas.  If  present.  Shall  also  ba  napped. 

f.  Based  on  the  above  data,  a  total  of  10  groundvatar  aonltorlng 
veils  ahall  be  Installed  around  the  sites,  four  at  Building  201  and  six  at  the 
Tank  Fara  Area  to  aonltor  oontaalnant  algratlon.  Distance  oriterla  Shall  be 
as  specified  In  Itea  I.B.1.b.  These  veils  ahall  be  constructed  of  4-lnoh 
Inside  dlneter  FTC  vlth  20  feet  of  .010  Inch  slotted  screen,  and  th^r  shall 
be  Installed  In  the  explcratory  borings  as  selected  by  the  oontractor  In  the 
field.  The  base  of  the  screens  ahall  he  set  approxiaataly  15  feet  belov  the 
voter  table  (30  feet  total  depth)  vlth  the  top  of  the  screens  extending  above 
the  voter  table  to  interoept  floating  fuel  products,  if  present.  One  of  the 
veils  at  the  Tank  Fam  Area  shall  be  an  upgradlent  veil  to  provide  background 
voter  quality  data.  All  veils  plus  the  existing  aonltor  veil  near  Tank  Fara 
Bo.  3  shall  be  surveyed  for  elevation  using  existing  base  bendiaarks.  Upon 
ooapletion  of  veil  oonstruotlon,  all  nsv  veils  and  the  existing  aonltor  veil 
shall  be  developed. 

g.  Aquifer  obaraoteristios  tests  vlll  be  oonduoted  by  slug  aad 
recovery  aethods  on  three  veils  to  deteralne  aquifer  transalsslvitles. 
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h.  tft«r  th«  BoiiitortBt  w«ll«  hav^  •tabilisad  for  two  wo^, 

p>oiadwator  aaaploB  ahall  ba  raoovarad  ttxm  aaA  of  tba  11  walla,  ^rier  to _ 

aaapllBgt  iaOb  wail~fliall~ba  porcad  of  tha  aquivalaat  of  3  br  aora  baaias 
aolwaa  of  watar  atandlBC  in  tba  wall,  lha  aaaplaa  ahall  ba  aaalyaad  for  tha 
paraaatara  ahowa  la  Attatoaaat  2. 

2.  an.  7 

a.  1  total  of  t  grouadwatar  aoaltorlns  walla  ahall  ba  laatallad 
arouad  tha  parlaatar  of  tha  laadflll.  lha  walla  ahall  ba  ooaplatad  to  a  dapth 
of  20  foot  baloH  tha  watar  tabla  (35  foot  total  dapth).  At  laaat  oaa  wall 
ahall  ba  awplaoad  at  aafflelaat  dlstaaoa  dowagradiaat  to  bb  outaida  tha 
aatlaatad  ooataalnaat  pluaa.  Valla  ahall  ba  oonatruetad  of  A-lnto  diawatar 
PVC  plpa  with  20  faat  of  wall  aoraan. 

b.  lha  four  aaw  and  ona  aziatlng  aonltor  walla  ahall  ba  aonrajrad 
for  aloratlon,  aa  wall  aa  tha  laaehata  aaap  and  naarbf  aurfaea  atraan  polnta 
for  tha  purpoaa  of  dawaloplng  a  groundwatar  flow  aap. 

o.  lha  laaohata  aaap  ahall  ba  aaaplad  onoa  and  analjaad  for  tha 
paraaatara  ahown  in  Attaohaant  2. 

d.  Tha  A  aaw  and  1  aziatlng  aonltorlng  walla  ahall  ba  aaaplad  for 
analyala  of  thoaa  paraaatara  llatad  In  Attaohaant  2. 

a.  Aqulfar  eharaetarlatioa  tasta  ahall  ba  oonduotad  by  alug  and 
raooTar  aathoda  on  ona  downgradlant  wall. 

3.  Pry  Valla  (Building  101  and  220) 

TWO  dry  walla  at  Bulldlnga  101  and  220  ahall  ba  araluatad  to 
dataralna  tha  aztant  of  haaTy  aaial  wntaaination.  Tha  walla  ahall  ba  aaaplad 
ualng  a  portahia  tripod  rig.  A  oplit  apoon  aawpiar  anaix  oa  oriTan  Into  tha 
aludge  and  aoll'at  tha  baaa  or  aa»  dry  wall,  A  total  or  riwa  aanpiaa  par 
wall  ahall  ba  oollactad  for  analyala  at  aaeh  or  tha  following  daptba:  0^5 
ft;  1  ft;  2  ft;  A  ft;  and  6  ft  (10  aanplaa  totaiK  na  aawpiaa  aball  ba 
analyza9  for~lTOh,  laa<17  ooppar.  ohrowiuw  (totaj.  and  nazavaiant).  wanganeoa, 
zinc  ano  antxnony"  ^ 

C.  Vail  Inatallatlon  and  Claanup 

Monitor  walla  ahall  ba  ooaplatad  with  tha  Inatallatlon  of  an  Iron 
aaourity  oaalng  <aqulppod  with  a  lookabla  oap.  Vail  Inatallationa  toall  ba 
elaanad  up  following  tha  ooaplation  of  tha  wall.  Drill  outtinga  ahall  ba 
raaorad  and  tba  ganaral  araa  olaanad.  Tha  azaot  looationa  of  walla  at  aaoh 
aita  ahall  ba  dataminad  by  tha  oontraetor  in  tha  fiald. 

D.  Data  Baviaw: 

laaulta  of  aanpling  and  analyaia  ahall  ba  tabulatad  and  inoorporatad 
into  tha  nonthly  lAD  Statua  laporta  and  forwardad  to  tha  OSAF  OBHL  for  ranriaw 
aa  aoon  aa  thay  baeowa  arailabla  aa  apaoifiad  in  Itaa  ?I  balow. 
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1.  A  draft  raport  dalinaating  all  fiodiaca  of  this  flald  iDraatlta- 
tion  ahall  ba  praparad  and  forwardad  to  tho  VSAF  OEHL  as  spaolflad  in  Ztan  ?I 
balow  for  Air  foroa  raviau  and  oonnant.  This  Baport  shall  ba  praparad  in  tha 
fomat  of  Addandun  lo.  1  to  tha  azisting  IBP  Fhasa  ZI  Baport  for  Qriffias  Air 
Poroa  Basa.  This  raport  ahall  ineludo  a  disousslon  of  tha  slta  hfdrogaologr, 
wall  logs  of  all  projaot  walls,  data  frcn  watar  laval  sunrays,  watar  quality 
analysis  rasults,  anrallabla  gaohydrologio  cross  saotiona,  groundwatar  surface 
and  flow  naps,  and  laboratory  quality  asauranoa  Infomatlon. 

2.  Estlaatas  ahall  ba  nada  of  tha  nagnltude,  extant  and  direction  of 
aovonent  of  oontaalnants  dlsoowarad.  Potential  anvlroonantal  oonaaquanoas  of 
dlscoTcrad  oontaalnatlon  ahall  ba  Identified  or  astlnatad. 

3.  Specific  raqulr«ants.  If  any,  for  future  groundwatar  and  surface 
watar  aonltorlng  nust  ba  Identified. 


.  1 

V 


II.  site  Location  and  Dates 

Grlfflsa  AFB  IT 

OSAF  Hosp/SGPB 

Dates  to  be  established 

III.  Base  Support:  Grlfflsa  AFB  shall  ^orlde  the  following: 

A.  Designation  of  site  fc»*  disposal  of  drill  cuttings. 

B.  Use  of  a  holding  tank  (bowser)  and  designation  of  disposal  site  for 
oontaalnated  groundwater  generated  during  well  dsTalopnent. 


IV.  Goeernnent  Furnished  Property:  lone 


V.  Govement  Points  of  Contact 


1.  Lt  Col  B.C.  Vooten 
OSAF  OEBL/TSS 
Brooks  AFB  TZ  78235 
(512)  536-2158 
AV  240-2158 

3.  Capt  J^n  Joyce 

OSAF  Hosp  Grlfflas/SGFB 
Grlfflsa  AFB  IT  13441 
(315)  330-3277 
AV  587-3277 


2.  Dr  Dee  Ann  Sanders 
OSAF  OEHL/TS 
Brooks  AFB  TZ  78235 
(512)  536-2158 
AV  240-2158 

4.  Col  Bon  Burnett 
BQ  SAC/SGPB 
Offutt  AFB  BE  68113 
(402)  294-4651 
AV  271-4651 
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»  MQiMOM  awbars  1  •  5  and  10  Miidi  ara  applloabla  to  all 
iBoa  awbar  balow  la  applioahla  to  thla  ordar.  Alao  ahoira 
a  10  .tUa.prdar. _ _ 

aioelc  10  Blaak  t1  Bloak  1g  loak  fa  ainak  nk 

mt/M  MSEF07  M0CT05  85JAI0t  • 

»  draft  raporta  will  ba  raqitlrad.  Aftar  iBOorporatlas  Air 
tnoarnlBg  tho  flrat  draft  raport,  tba  oontraetca*  ahall  aupply 
it  ana  oopy  of  tha  aaooad  draft  raport.  Opon  approval  by 
»ntraetor  ahall  dlatrlbuta  tha  rsalaios  2A  ooplaa  par  a  OSAP 
.BtrlbutloB  llat.  Tha  ooBtraetor  ahall  aupply  tha  QSAP  OBBL 
‘  aaoh  draft  raport  aod  50  ooplaa  plua  tha  orltlaal  oaaara 
I  flBal  raport. 


•11 


,1 


A 


AltSCkMMt  1 

Iteslytitftl  lbtb«4«  Mi  ••t••tlM  Lteits _ 


Euualik 

■otVod 

atttttifi  iiiHit 

▼olatilo  Orgaaio  Coapeaads  (TOC) 

■FA  Hotkods  <01M02 

oo 

*Total  Orgaaio  CarVoa  (TOC) 

BFA  Hotkod  41S.1 

1  ag/L 

Oils  aad  Oroasoo 

IFA  Hotkod  4U  .2 

0.1  ag/L 

fkoaol  (total) 

■FA  Hstkod  420.1 

1  33/L 

Areoaio  (As) 

IFA  HsUod  20<  .2  or 

20C.S  10  m/L 

CkftsiM  (Gd) 

IFA  Hstkod  213 .2 

10  pg/L 

Load  (FV) 

■FA  Hotkod  233.2 

20  pg/L 

Hsrcary  (Ig) 

IFA  Hotkod  243.1 

1  Via 

Ckroaiaa  (Gr) 

IFA  Hstkod  211.1 

SO  pga 

Mickol  (Mi) 

IFA  Hstkod  243.1 

100  pga 

tilacr  (Ag> 

IFA  Hstkod  272.2 

10  pg/L 

Copper  (Ca) 

IFA  Hotkod  220.1 

>0  pg/L 

*Dotootioa  liait  for  IDG  aast  Vo 

3  tiaos  tko  aeiso  loaol 

of  tko  iastrMoat. 

LaVoratory  distilled  aster  aast  skor  ao  rospoaso;  if  it 
oerrootieas  of  pesitiao  rosalts  aast  Vo  aado. 

skeas  a  rospoaso. 

Halt*  for  Tolotllo  Orgooio  Coageoais  okall  %o  at  ofooiflai  for 
tko  ooapoooi*  ttf  WPk  Ibtkois  i01~i02.  Itetkoi:  Podorol  logiator*  Tol.  44, 
He.  2S3,  n  <M<t-«»47S.  Tklr  aotkei  okomld  Vo  otrietly  felloood  imelodiag 
tkoM  itoao: 

Ztoa  X.4  •  nio  aotkod  io  roooaooadod  It  BM  f or  aoo  oaly  Vj  oarer ioaood 

rooidmo  oaolystfl  or  aador  tko  oloso  sq^orvioloa  of  omek  taollflod 


Itop  2.2  »  Tkis  io  aost  iagortoat.  If  iatorforoaooo  are  oaeoaaterod  (aa  la 
early  peaks  sack  as  ai^l  oklorldo),  tko  aotkod  prorldos  a 
soooadary  gas  ckreaatogrs^ie  oolMa  tkat  will  Vo  kolpfml  ia 
roselriag  tko  ooapoaads  of  iatorost  free  latorforoaeos.  Ikis 
oast  Vo  deao  ia  tko  ease  of  Tiayl  eklorido  aad  so  aotod  ia 
aaalysis  report. 

Itoas  3.3,  7. 1-7 .3  -  Ikoso  sootioas  oa  iatorforoacos,  ooataaiaatioa  aad  QC 

okoald  Vo  strictly  fellevod. 

ItoB  t.3  "  All  ssaplos  aast  Vo  aaslysod  aitkia  tko  roooMoadod  koldiag 
tiaos.  Tkis  aast  Vo  folloaod  aitkeat  oaooptioa. 

If  faostioas  are  oaeoaatorod  aVoat  oortaia  oeataaiaaats,  yoa  aay  Vo  asked  to 
akoa  Vetk  okroastegroas  asod  to  rale  oat  possiVlo  iatorforoaoos. 
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Fields  of  Compstsnee 

Project  management;  environmental  analytical 
laboratory  analysis;  hazardous  waste,  groundwater  and 
soil  contamination;  source  emissions/ambient  air 
sampling;  wastewater  treatment;  biological  monitoring 
methods;  and  environmental  engineering. 

Expsrisnes  Summery 

Eighteen  years  in  Environmental  Laboratory  and  En¬ 
vironmental  Engineering  as  Project  Scientist,  Project 
Engineer,  Process  Development  Supervisor,  and 
Manager  of  Environmental  Laboratory  with  WESTON. 
Experience  in  analytical  laboratory,  wastewater  surveys, 
hazardous  waste,  groundwater  and  soil  contamination, 
OoO-specific  wastes,  stream  surveys,  process  develop¬ 
ment  studies,  and  source  emission  and  ambient  air 
testing.  In-depth  experience  in  pulp  and  paper,  steel, 
organic  chemicals,  pharmaceutical,  glass,  petroleum, 
petrochemical,  metal  plating,  food  industries  and  OoO. 

Applied  research  on  a  number  of  advanced  wastewater 
treatment  projects  funded  by  Federal  EPA. 

Credentials 

B.S.,  Biology— Franklin  and  Marshall  College  (1963) 

M.S.,  Environmental  Engineering  and  Science— Drexel 
University  (1965) 

American  Society  for  Testing  and  Materials 
Water  Pollution  Control  Federation 

d 

Water  Pollution  Control  Association  of  Pennsylvania 

Employment  History 

1965-Present  WESTON 

1963-1964  Lancaster  County  General  Hospital 

Research  Laboratory  for  Analytical 
Methods  Development 


Peter  J.  Marks 


Key  Projects 

USAF/OEHL  Brooks  AFB.  Program  Manager  for  this 
three-year  BOA  contract  provides  technical  support  in 
environmental  engineering  surveys,  wastewater 
characterization  programs,  geological  investigations, 
hydrogeological  studies,  landfill  leachate  monitoring 
and  landfill  siting  investigations,  bioassay  studies, 
wastewater  and  hazardous  waste  treatability  studies, 
and  laboratory  testing  and/or  field  investigations  of  en¬ 
vironmental  instrumentation/equipment.  Collection, 
analysis,  and  reporting  of  contaminants  present  in 
water  and  wastewater  samples  in  support  of  Air  Force 
Environmental  Health  Programs. 

United  States  Army  Toxic  and  Hazardous  Materials 
Agency  (USATHAMA),  Aberdeen  Proving  Ground,  Mary¬ 
land.  Program  Manager  for  three-year  basic  ordering 
agreement  contract  to  provide  research  and  develop¬ 
ment  for  technology  in  support  of  the  DOD  Installation 
Restoration  Program.  The  objective  of  the  Program  is  to 
identify  and  develop  treatment  methods/technology  for 
containment  and/or  remedial  action.  Technology 
development  for  remedial  action  is  to  include  ground- 
water,  soils,  sediments,  and  sludges. 

Confidential  Client  Ohio.  Project  Manager  of  an  on-going 
contract  to  conduct  corporate  environmental  testing  and 
special  projects  at  client’s  U.S.  and  overseas  plants. 
WESTON  must  be  able  to  assign  up  to  four  professionals  to 
a  project  within  a  two  week  notice. 

Confidential  Client  (Inorganic  and  Organic  Chemicals). 
Product  Manager  of  a  current  contract  to  conduct 
wastewater  sampling  and  analysis  of  plant  effluent  for 
priority  pollutants.  The  project  also  includes  a 
wastewater  treatability  study  to  evaluate  a  number  of 
process  alternatives  for  removal  of  priority  pollutants 
from  the  present  effluent. 

Confidential  Client,  Utah.  Technical  Project  Manager  for 
in-depth  wastewater  survey,  in-plant  study,  treatability 
study,  and  concept  engineering  study  in  support  of  the 
client’s  objectives  to  meet  1983  effluent  limitations. 
WESTON  had  two  project  engineers,  two  chemists,  five 
technicians  and  an  operating  laboratory  in  the  field. 
Field  effort  is  six  months  duration. 


Professional  Profile 


Ragistration 


Einploym«nt  History 


Registered  Professional  Geologist  in  the  State  of 
Indiana 

Fields  of  Competence 

Groundwater  resources  evaluation;  hydrogeologic 
evaluation  of  sanitary  landfills  and  other  waste  disposal 
sites;  detection  and  abatement  of  groundwater  pollu¬ 
tion;  digital  modeling  of  groundwater  flow  and  solute 
transport;  statistical  analysis  of  geological  and 
geochemical  data;  geochemical  prospecting;  estuarine 
geology  and  geochemistry;  trace  metal  and  aqueous 
geochemistry. 

Experisncs  Summary 


1979-Present 

WESTON 

1977-1979 

U.S.  Army  Corps  of  Engineers 
Waterways  Experiment  Station 

1976-1977 

University  of  South  Florida 
Department  of  Geology 

1970-1976 

University  of  Delaware 
Department  of  Geology 

1974-1976 

Earth  Quest  Associates 
President  and  Principal  Partner 

1974  (Summer) 

WESTON 

1966-1970 

United  States  Navy 
Commissioned  Officer 

Seven  years  experience  in  hydrogeology  and 
geochemistry,  involving  such  activities  as;  assessment 
of  subsurface  water  and  soil  contamination;  develop¬ 
ment  of  contamination  profiles;  evaluation  of  remedia¬ 
tion  actions  for  groundwater  quality  restoration;  quan¬ 
titative  chemical  analysis  of  water  and  soil;  ore  assay 
and  ore  body  evaluation;  drilling  supervisor; 
hydrogeologic  assessment;  pollution  detection  and 
abatement;  estuarine  pollution  analysis;  application  of 
flow  and  solute  transport  computer  models;  computer 
programming;  project  management;  teaching  en¬ 
vironmental  geology  and  geochemistry. 

Credentials 

B.A.,  Geology— Brown'University  (1966) 

M.S.,  Geology— University  of  Delaware  (1973) 

Ph.D.,  Geology— University  of  Delaware  (1979) 

Sigma  Xi,  The  Scientific  Research  Society  of  North 
America 

Geological  Society  of  America,  Hydrology  Division 

National  Water  Well  Association,  Technical  Division 

American  Association  for  the  Advancement  of  Science 

Estuarine  Research  Federation:  Atlantic  Estuarine 
Research  Society 


Kay  Projects 

Project  manager  on  seven  task  orders  for  environmental 
assessment  services  at  United  States  Air  Force 
facilities  in  nine  states. 

Task  manager  for  a  Superfund  site  evaluation  in  Ohio. 

Site  manager  for  drum  recovery  operations  in  Penn¬ 
sylvania  and  New  Jersey. 

Project  manager  for  site  assessments  of  oil  and  fuel 
spills  in  four  states. 

Project  manager  for  closure  plan  development  at  a 
hazardous  waste  landfill  in  New  Jersey. 

Definition  and  abatement  of  groundwater  contamina¬ 
tion  from  chemical  manufacturing  in  Delaware. 

Flow  and  solute  transport  digital  model  of  a  heavily- 
pumped  regional  aquifer  in  southern  New  Jersey. 

Definition  and  abatement  of  groundwater  contamina¬ 
tion  from  chemical  manufacturing  in  the  Denver  area. 

Hydrogeologic  impact  assessment  of  on-land  dredge 
spoil  disposal  in  coastal  North  Carolina 

Geochemical  prospecting  and  ore  body  analysis  in 
Arizona. 


Professional  Profile 


Registration 

Registered  Professional  Geologist  in  the  State  of 
Virginia  (No.  600) 

Fieids  of  Competence 

Hydrologic  and  geologic  investigations  of  waste 
disposal  sites;  engineering  properties  of  soil  and  rock; 
laboratory  determination  of  mechanical  properties  of 
soils;  laboratory  investigation  of  physical  properties  of 
sulfite  sludges  and  coal  burning  wastes; 
hydrogeological  analysis;  petroleum  contamination  of 
groundwater;  and  optical  and  x-ray  diffraction  analysis 
of  geologic  materials. 

Experience  Summery 

Over  six  years  experience  in  geotechnical  and 
geological  investigations,  including  hydrologic  and 
geological  investigation  of  landfill  sites;  quantitative 
and  qualitative  groundwater  analysis;  industrial  waste 
disposal  assessment;  evaluation  of  soil  mass  stability 
and  bearing  capacity  at  proposed  sites  of  building  and 
tank  structures;  development  of  remedial  actions. 
Supervision  of  e  ,  neering  of  laboratory  programs  for 
soil  and  waste  material  testing;  supervision  of  well  in¬ 
stallation,  well  monitoring,  and  sampling  program. 

Credentials 

B.A.— LaSalle  College  (1969) 

M.A.,  Geology— Tempfe  University  (1976) 

Graduate  course  work  in  soil  mechanics,  engineering 
geology  and  hydrology— Drexel  University  (1979-1981) 

National  Water  Well  Association 

U.S.  National  Group  of  Engineering  Geology 

American  Geophysical  Union 

Employment  History 

1981 -Present  WESTON 


i 


1979-1981 

Valley  Forge  Laboratories, 
Soils  and  Materials  Testing 
Laboratory 

1978-1979 

Ambric  Engineering 

1976-1977 

American  Cancer  Society 
Philadelphia  Division 

1972-1975 

Temple  University 
Department  of  Geology 

1969-1971 

City  of  Philadelphia 
Department  of  Licenses  and 
Inspections 

Key  Projects 

Project  Geologist  for  investigations  of  existing  and  pro¬ 
posed  hazardous  waste  disposal  sites  in  Pennsylvania, 
New  Jersey,  Ohio,  and  Maine.  Studies  included  drilling 
and  soil  sampling  programs;  the  interpretation  of 
hydrogeoiogic  conditions;  and  evaluation  of  the 
physical  stability  of  earth  impoundments. 

Project  Geologist  for  U.S.  Air  Force  Installation  Restora¬ 
tion  Program  Phase  II  studies  in  New  York,  New  Jersey, 
Pennsylvania,  and  Minnesota.  Supervised  field  in¬ 
vestigation  of  waste  disposal  and  spill  sites  related  to 
base  activities. 

Principal  Hydrogeologist  for  a  groundwater  and 
geologic  investigation  at  the  Milan  Army  Ammunition 
Plant,  Tennessee  for  the  U.S.  Army  Toxic  and  Hazardous  ■ 
Materials  Agency. 

Development  and  implementation  of  a  program  for  the 
interception  and  recovery  of  hydrocarbons  in  ground- 
water  at  a  chemical  processing  plant  in  the  Pittsburgh 
area. 

Interpretation  of  hydrologic  and  geologic  conditions 
related  to  migration  of  chlorinated  hydrocarbons  in 
groundwater  In  the  vicinity  of  production  wells  at  a 
chemical  processing  plant  in  Ohio. 

Hydrogeoiogic  investigation  of  the  Bruin  Lagoon  Super¬ 
fund  project  in  Butler  County,  Pennsylvania. 

Project  Manager  and  Principal  Investigator  for  a  subsur¬ 
face  investigation  to  determine  soil  conditions  at  the 


Professional  Profile 


Fields  of  Competence 

Field  and  laboratory  soils  investigations;  analysis  of  soil 
characteristics  and  suitability  for  specific  land  use  pur¬ 
poses,  groundwater  contamination  detection  investiga¬ 
tions,  soil  erosion  determination  and  control. 

Experience  Summary 

Experience  in  soil  and  hydrogeological  investigations 
including  evaluation  of  soil  erosion  potential,  field 
characterization  of  soils  and  evaluation  for  on-lot  waste 
disposal,  sanitary  landfills,  and  sludge  disposal;  soil 
and  groundwater  sampling,  soil  mapping,  pump  test  per¬ 
formance  and  analysis,  geophysical  surveys  including 
use  oi  magnetometer,  ground-penetrating  radar,  and 
electromagnetic  conductivity  meter,  air  monitoring 
using  organic  vapor  analyzer. 

Credentials 

B.S.,  Environmental  Resource  Management— Penn¬ 
sylvania  State  University  (1981) 

M.S.,  Environmental  Pollution  Control,  emphasis  in 
Agronomy  —  Pennsylvania  State  University  (1983) 

American  Society  of  Agronomy 

Soil  Science  Society  of  America 

Employment  History 

1983-Present  WESTON 

1981-1983  Northeast  Watershed  Research 

Center  USDA-ARS 


Key  Projects 

Soil  evaluation  to  determine  site  suitability  for  a  hazar¬ 
dous  waste  disposal  facility  and  assisted  in  preparation 
of  variance  request. 

Soil  suitability  investigations  for  on-lot  waste  disposal 
in  Chester  County,  PA. 

Evaluation  of  soils  to  determine  suitability  as  liner 
material  for  a  hazardous  waste  landfill  in  Central  Illinois. 

Soils  and  hydrogeologic  investigations  to  determine  ex¬ 
tent  of  fuel  oil  contamination  at  an  Air  Force  Base  in 
New  York. 

fntensive  geophysical  investigations  to  characterize  a 
chemical  waste  disposal  site  for  a  government  research 
firm  in  New  Mexico. 

Soil  sampling  and  evaluation  to  determine  extent  of  con¬ 
tamination  at  an  industriai  hazardous  waste  storage 
area  in  New  Mexico. 

Soils  investigations  to  determine  extent  of  pesticide 
contamination  at  a  storage  facility  in  Minnesota. 

Literature  search  to  determine  state-of-the-art  ground- 
water  measurement  and  transport  modelling  techniques. 

Publications 

Rogowski,  A.S.,  R.M.  Khanbilvardi,  and  D.L  Jones. 
"Point  Estimates  of  Erosion.”  For  presentation  at  the 
1984  summer  meeting  of  American  Society  of 
Agricultural  Engineering,  University  of  Tennessee, 
Knoxville,  TN,  June  24-27,  1984. 


Professional  Profile 


Fields  of  Competence 


Key  Projects 


Geologic  and  geophysical  investigations;  geological 
and  groundwater  sampling  techniques  and  instru¬ 
mentation  technology;  design,  operation,  and  evalua¬ 
tion  of  geophysical  survey,  equipment,  testing  and 
analysis  of  aquifers,  and  groundwater  pollution. 

Experience  Summary 

Three  years  experience  in  geologic  and  geophysical 
investigtions  including  subsurface  profiling  using 
Ground  Penetrating  Radar  (GPR),  electrical  resistivity 
and  electromagnetic  conductivity  for  numerous 
private  and  government  facilities;  groundwater  sam¬ 
pling  and  aquifer  pump  tests,  six  years  experience  in 
bathymetric,  hydrographic  and  biological  studies. 


Coordinated  and  supervised  geophysical  investiga¬ 
tions  to  locate  buried  drums  and  to  delineate  the 
boundaries  of  a  buried  waste  lagoon  for  a  scrap 
recovery  plant  in  Rhode  Island. 

Geophysical  field  investigation  to  locate  buried 
trenches  and  waste  lagoons  for  a  government  facility 
in  California. 

Geophysical  field  investigation,  well  installation  and 
sample  collection  to  determine  the  distribution  of 
leachate,  and  the  extent  of  contamination  in  a  heavily- 
used  aquifer  in  New  York. 

Geophysical  investigation  to  define  the  lateral  and 
vertical  effect  of  fill  deposition  for  a  facility  in 
Massachusetts. 


Credentials 


A.  S.,  Marine  Technology  -  Cape  Fear  Technical 
Institute  (1975) 

B.  S.,  Earth  Science  (Geology)  -  West  Chester  State 
College  (1983) 

Certified  Ground  Penetrating  Radar  Operator 
Certified  NAUI/PADDI  Scuba  Diver 
Geological  Society  of  America 

Employment  History, 


1 982  -  Present 
1980-1982 

1977-1980 

1976-1977 

1975-1976 


WESTON 

Environmental  Resources 
Management,  Inc. 

WESTON 

Highway  Service  Marineland 
Lawler,  Matusky,  Skelly  Engineers 


Soils  investigation  to  determine  the  extent  of  con¬ 
tamination  from  old  waste  lagoons  and  fire  training 
areas  for  a  government  facility  in  Arizona. 

Hydrogeologic  investigation  for  a  scrap  recovery 
facility  in  western  Pennsylvania. 

Responsible  for  deploying  benthic  and  water  quality 
sampling  gear  and  an  electronic  navigation  system  for 
a  dredge  spoils  disposal  study  in  Lake  Erie. 

Geophysical  investigation  (ground  penetrating  radar 
and  electrical  resistivity)  to  locate  buried  drums  and 
delineate  trench  boundaries  for  a  government  facility 
in  Ohio. 


Professional  Profile 
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_  HELPER: _  I  notes: 


b -Z  ' 


/s^n 


*  AS.T.M.  018M 


DESCRIPTION  /  SOIL  CLASSIFICATION 
(COLOR.  TEXTURE.  STRUCTURES) 


'finJP  Crcx  \r€J^< 


■S'-7  '  'Tfe  djsa ^^4/ 


ff 

_ -^crYyji  A  fyuLdiun^  tzretr&f  djx* 


-R  f\JL  ^  (Lead  I'lsc.  ^ 


'Suf',  -^OTUZ  "finJL  ^COh<- 


SHEET _ OF  . 


D-34 


^  « 


SKETCH  MAP 


SURFACE  ELEVATION; _ 

DRILLING  r,  ,  ^ 

COMPANY; 

DRILLER; _ 

LOG  BY;  -^J 


_  TOTAL  DEPTH 

_  WATER  LEVEL; _ ILA! _ 

DRILLING  J  date  /..k.-'M 

.METHOD;  _^2i§£L_DRILL£D;  ' 

_  HELPER; _ 


NOTES; 


/u 

'h 

^  /3 

3  -^5  IQ 


7 

7 


i 

IO-/Z, 

tacr  I'fl 

4^3 


DESCRIPTION  /  SOIL  CLASSIFICATION 
(COLOR.  TEXTURE,  STRUCTURES) 


0~A  '  ^rcnn'l  'fiiXk  7b 


A  —fir  rr\_ 


S'~l'  as  a-hc\^'^ 


itar^-'  ^rrti'cr 


/i3'/'7  '  2nn~n  fin-L  C (.'0.0^  :t r d  -Aajc. 


//lc  h-  frac 


SKETCH  MAP 


DRILLING  LOG 

WELL  NUMBER:  1~£>- 
LOCAJK3N:  Td.‘lk  f5rr^ 


SURFACE  ELEVATION: _ 

DRILLING  ^ 

COMPANY:  Cmpirz, 

DRILLER: _ 

LOG  BY  ^ '  IV/  UlUmf^ 


___  OWNER:  ^5-  ^iC  fcrc.« 

_  ADDRESS. 


_  TOTAL  DEPTH 

_  WATER  LEVEL: 

DRILLING  ^ 


HELPER. . 


DESCRIPTION  /  SOIL  CLASSIFICATION 
(COLOR.  TEXTURE.  STRUCTURES) 

D-J.  ' 

lcL.n 

^i/f-  ciru.-(  djrt’UMi 

■V  ) 

'  L  if-r(-c  a.!  -  ora 


3rcrv-n  -fifXjc  "fc  ctfuX.  ft,- 


DRILLING  LOG 

WELL  NUMBER.  TB  -  ij 
LCXJATION: _ 


owwiFR-  QiS.Air 

ADDRESS:  cV/’^T-.s:  AP& 
/Lzyytr  AJ 


TOTAL  DPPTU  /i  O 


/  66 


To  Iccirs^c.  ^a-  J . 


s5’“  *7  ~^cu)\S  ^:43  <X'^3C!Y-C^ 


^0-12.'  A)  (J  A^r  dc 


/-T'/'?  '  Brcivr\  -hnsi,  Aj  dj^ars^ 


SKETCH  MAP 


DRILLING  LOG 

WELL  NUMBER:  "T  B>  -  ^ 
LOCATION; _ 


SURFACE  ELEVATION:. 


OWNER: fores, 
ADDRESS: 


TOTAL  DEPTH  /  _ 

WATER  IF\/Fi  ■  //-  /  * 


DRILLING  _  -  „  DRILLING  .  ,  ^  DATE  ,  ,  „  q<, 

COMPANY;  g^piT-e  MFTHOn-  npii  I  Pn- 


DRILLER: . 


HELPER:. 


J-  luiUiamj) 


DESCRIPTION /SOIL  CLASSIFICATION 
(COLOR,  TEXTURE,  STRUCTURES) 


ss 

m 

6n)M>n  iep  sc/  / 

X  ^5 


3 


^  55 


t^-eS/rC 


s 

2/aO^  ^  QrtinufCLr  ^cu\£)U^  St  /  f 


JO'fZ 


^nnAJT)  sr/^  Scuui  SC. 


t  t  f  ' 


tm 


L.iGkJ- hrbw-^  -finjs  7b  {Lcx?r.s-C 


-Set-t'Xj^  -Gr^S,  /fc  fYi-QdfUtrx. 


SKETCH  MAP 


DRILLING  LOG 

WELL  NUMBER: 

LOCATION:  /M  (<io  Ci.L-f  io 

I  'n  ~ianlt  F^rty 

SURFACE  ELEVATION: _ 

DRILLING  ^ 

COMPANY: 

DRILLER: _ 


_  nwNPRr  D-S.  AtC  fjrc-e- 

^  ADDRESS:  6y?-pAgs  Arl^ 

■vrryM  _ (^gyyy’^  AJ  Y 

T^  TOTAL  DEPTH  /  ?- O  '  ' 

_  WATER  LEVEL:  _ 

DRILLING  date  ,  ,, 

.METHOD:  npil  I  Fn-L> ' ^  ' 

_  HELPER: _ 


LOG  BY:  vJt.  I/Ji  f/t  CLm^ 


/5 

■21 

"^7 

66 

li 

/X 

<6 

S- 

5" 

5 

7 

SS 

€■ 

.  7 

7 

/o 

O  -2.  ' 


A.S.T.M.  Disae 


DESCRIPTION /SOIL  CLASSIFICATION 
(COLOR.  TEXTURE.  STRUCTURES) 


^rbfxrn  ii-'.  IziLAQ^lC  i/nx^  /o  (U^ctr^^cu^ 
yru^  St/i^  .£cypi-e  T4>Lg  fh  mjud /am. 

■  l(yh^ 


^rttATvi  fiAJL  it  miidiuty\,~5cu\ 
litHc.  C(Xt.f^£CLfi£f  kttU.  k>  medw/t^ 
C  loos-e . _ 


hn:>w~K.  Grant/ldr  ^  im<tdiiy/y^ 

SdMduJ  ^  ^crrie  mjldiu/r\ 

tccs.^  diOum-P _ 


'hcirK  -^1X2  to  (Lco'^-Sie  Sci *'u^ 

rt'\x,dJlreiJ^  SCyn^  -Fi  7fc 

orA  _ 


D-40 


•v 


SKETCH  MAP 


DRILLING  LOG 

WELL  NUMBER:  "TB  '  1 0 

OWNER:  _i 

LOCATION:  TcX^IC  Fh.rrrK 

_  ADDRESS. 

KS,..  Air  l^r 


(■<cmj^  /O 


SURFACE  ELEVATION:. 


TOTAL  DEPTH  /  '-o 
WATER  LEVEL: .  f  3.-_C‘  ‘ 


DRILLING 

COMPANY:  SthAif^ 

DRILLER: _ 

LOG  BY:  — iMil llk.ry)i^ 


■  DRILLING  >  _  DATE 

SfhAif^  MFTHDn-  /n/j/en  npii  i  rn 

_  HELPER: _ 


DESCRIPTION /SOIL  CLASSIFICATION 
(COLOR,  TEXTURE,  STRUCTURES) 


/  45  7 


^  \o6 


45  J 


3 

7 


o- Si 


5"' 7 


/  cds  r. 


SrctvD  -finx.  7b  Cxar^  a  Ad  qru  , 


^Ynx  S///~.  ^  very/  tCf  Arid  O-d- . 


f  I 

od£>r . 


No  /v-e  ce>  \/€a. 


IS -/V'  ^rODHA  -ffyxjL  /flXci Hy  tnr  X  ScLAd  /i  Silh 


£>cdX:  roofed  -  /cOS(L  . 


A.S  T.M  018M 


SKETCH  MAP 


DRILLING  LOG 

WELL  NUMBER:.  TB-13 
LOCATION:  ~f?Lr>L  F&rm  , 


SURFACE  ELEVATION: _ 

DRILLING  ^ 

COMPANY:  fYKl^l  Hg 

DRILLER:  _ 

LOG  BY:  .^JOyi£^ 


OWNER:  Ay  f'OrCC- 

ADDRESS: 


TOTAL  DEPTH  I  1.0  ^ 
WATER  LEVEL; 


DRIUING  A  date  ^  ^ 

METHOD-  DRIIlPn  7  A-yf  i  i. 

_  HELPER:  _ki«ll£L_ 


^  S 

■^6  it> 


lO 


■2  56 


liee.  3 

./2.  3 


-  (e 
3  ^ 


3 


O  -2  ' 


/0-/Z 


DESCRIPTION /SOU.  CLASSIFICATION 
(COLOR.  TEXTURE,  STRUCTURES) 


S/Tium  3iXnJ}t  o\/^r~  bri>nM\. 


rtii\nn  oLrji  ctrOL  V'€^ 


dear. 


/n  CfU^  oA  saoo/l  COX/. 


y  rcce'yMT 


OLtyJ  3flr 


B»row-n  -fifOi  tt)  Qjoacs^^ 


nje  ora  \rex 


-(^nsi  il)  <sa.HjpL  i,\rQ^ 


fv-eJ  odj>r~ 


T^-zS" 


NOTES: 


DESCRIPTION  /  SOIL  CLASSIFICATION 
(COLOR,  TEXTURE.  STRUCTURES) 


2  Ls6 


3  55 


^  U5  U 


lo-(Z 


'firoL  'it)  saj^  ,&//A  (XmX^ 


(Lcars^ 


as,  ahcr<^  /rub i si'  x/iG/if  Qo^^hnjL 


«  «  sj  W 

odJbC 


as  4«i^  toe  i  /vo  odo^ 


iS'tl 


TO  txXtrsJL 


SHEET _ OF  . 


D-46 


SKETCH  MAP 


DRILLING  LOG 

WELL  NUMBER:  TB  "  •  ^ 

OWNER:  J; 

'^3,  Air  nr(ie_ 

LOCATION  'TeLtiL 

ADDRESS:. 

trrr^is  y^f=j 

=> 

- Fas.i- 

SURFACE  ELEVATION: _ 

DRILLING  r  ^ 

COMPANY:  er<7?0/<^ 

DRILLER: _ 

LOG  BY:  lOi  //' 


_  TOTAL  DEPTH  /S.d' 

_  WATER  LEVEL: 

DRILLING  .  ^  DATE 

.METHOD:  /W^r  nRH  LED 

_  HELPER:  if>.  S>  -te^n 


DESCRIPTION  /  SOIL  CLASSIFICATION 
(COLOR,  TEXTURE.  STRUCTURES) 


II 


JX 


/^o  ft:.  & 


91 


IXdrk.  hro^\M^  -/r/v-C  lL£‘Hr4£i..^CcA-ci  Cl/lU- 


ra.r^'  .  /yio/^  f  ^2^  -hrn^  ^  f'Vhhl-es 


/O  ~/X. 


3^0  MAT)  -f/W  7^  ct/Li’C 


h  I'zc^TVjXO-d^ 


l-es 


iS'-tl  hr-^yj  -fiAjL.  ^  t<sc  :S3laJ 


Ojxd  3// r 


m 


m 


lias 


LOG  BY: 


ss 

^REe 

4 

'^nJL  'k?  (icar^  ; 

/Z 

6^  ts 


II 


€E<L  ! 
.31  / 


SKETCH  MAP 


DESCRIPTION /SOIL  CLASSIFICATION 
(COLOR,  TEXTURE.  STRUCTURES) 


^rbvvrn  'fiAS  'fo  c_ea'^e  si  / 


ctaK.^reA  uxMrmOc 


fb  CLcars^sZLnd 


s 

H 

■^rb^v-n  -ffm?  'k>-t£xxrs^  -saaA-  .  y 

oc(x>f 


DRILLING  LOG 

WEU  NUMBER:  -2-0 

LOCATION: _ 


SURFACE  ELEVATION: _ 

DRILLING  ' 

COMPANY:  trr*\p,r~e. 

DRIUER:  _ 

LOG  BY:  \/  LL'idlccmS 


_  nwwFH-  lJ  ^  Fbc(L^ 

_  ADDRESS: _ 


_  TOTAL  DEPTH 

_  WATER  LEVEL: _ /diJJ. _ 

DRILUNG  y,  ,  DATE  ^ 
.METHOD:  riBw  i  Pn- ~ 

_  HFLPFR-  O-  Sarfcyena- _ 


NOTES: 


DESCRIPTION  /  SOIL  CLASSIFICATION 
(COLOR.  TEXTURE.  STRUCTURES) 


o?  l-ss  I 


/O 


3  ISS 


l^k  hrotv-n  Cinx.ni^iat'-  ^scuxdu  7b 


/Y^iUrn.  Orci\‘^(  /oo 


S-  7  3ronm  ^ihi 


Tte  Qra\^ 


to  -/'jL  Or^  ^i/Hi  -^nJ2  fo  sietnc^ 


/  t 

Scrnj?  ^rio.  mOjCtiunn  Qra.\r€-( .  Loos^,  - 


■fixf  cdjrr 


/i3'/7  <c?rc^.i  / fSrojArn  d-car 


n\jiJl(L>tr\.  /7/OJfL^/.  ('t/e/ 


DRILLING  LOG 


-  TB-ZI 


WELL  NUMBER: 
LOCATON: _ 


SURFACE  ELEVATION:. 

DRILLING  ^ 
COMPANY:  gmjOir^ 

DRILLER: _ 


LOG  BY: . 


OWNER:  ^ 

Annapsa-  i  SS  ^ 


TOTAL  DEPTH. 
WATER  LEVEL:. 


DRILLING  . 
.METHOD: 
_  HELP 


nail  1  Fn- -8^ 


—  ^ 


A-ilJL  ' 

t 

_ _  z.  _ 


^_L  al. 
/ 

I 


DESCRIPTION  /  SOIL  CLASSIFICATION 
(COLOa  TEXTURE,  STRUCTURES) 


)so;  /  .  -fa  (Lcigrsg  •s.etnd 


'ftnji.  Q-^fSxe-  S^uui 
hPri-^  oreiV^^ 


lo~Jz  \/€/W‘<sVi  hn>iA;-n  it>  qreu  -ftAJi  4^ 


r(//Ku 


/-  odor- 


-finJL 


*  A.S.T.M.  01866 


DRILLING  LOG 


.  T  B>~M 


WELL  NUMBER: 
LOCATION: _ 


SURFACE  ELEVATION: _ 

DRILLING 

COMPANY:  Cfnpi^ 
DRILLER:  _ 

LOG  BY-  'J  ■  lllOur\£> 


OWNER:  o'-S.x4rr 
ADDRESS: 

_  AJy 

THTAI  nCDTU  /7.C  '  / 


TOTAL  DEPTH. 
WATER  LEVEL: 


DRILLING  .  DATE  , 

.METHOD:  npil  l  FD- 

_  HELPER: 


NOTES: 


DESCRIPTION /SOIL  CLASSIFICATION 
(COLOR,  TEXTURE.  STRUCTURES) 


/  Itf 


^  !d 


6?nuf  'fific  /d  s///'. 


^yrUL 


iri  rniUii(.’yr\^60~Aj^  /i  /4f^  ^ilt 


j'o-tx.  -fiAJi  ib  doan^  ^ 


6oybp  ora  \re/  .  heuntP  -  'oos^  ..  -5 


fS-n'  ^6x^r\JL  ahorz  Aire/.  N-i:d^ra.k. 


'  A.S.T.M.  01566 


DRILLING  LOG 


WELL  NUMBER; 


LOCATION: 


SKETCH  MAP 


DRILUNG  LOG 

WELL  NUMBER:  'TB-2"7 
LOCATION:  T^LRir/n  ^ 


OWNER:  U.S,  /4tr  PofCC- 
ADDRESS;  /Vf^TS 


_  TOTAL  DEPTH _ _ _ 

SURFACE  ELEVATION: _  WATER  LEVEL: _ 

DRILLING  DRiaiNG  a,  ^  DATE  ^ 

COMPANY:  MFTHnn-  /h>Qj2t~  nail  i  pn^  2Ut-in 

drillpr-  hplppr^ 

LOG  BY;  vJ  -  lA/^/Ua^tYLS _ 


SKETCH  MAP 


DRILLING  LOG 

WELL  NUMBER: 
LOCATION: 


OWNER:  U.S.  Atr  fprce, 
ADDRESa^ 


_ TOTAL  OEPTH 

SURFACE  ELEVATION: _  WATER  LEVEL: 

DRILUNG  DRILLING  ^  _  DATE 

COMPANY:  empire  MFmnn-  yhj^r-  hrmiph 

DRILLER:  I  l-g-  HELPER: 


LOG  BY-  ~-J-  VA^'  ‘1^1  ft-fYl': 


DESCRIPTION  /  SOIL  CLASSIFICATION 
(COLOa  TEXTURE.  STRUCTURES) 


/Jl, 


/D 


^  5S  3 


i 

S'  65  S? 


CLAjst 


^^(^rxsrj. 


fC  ~  /2.  '  -^roKr: 


^r^relf  ^cyyi,e  S//^-  ctn^  -firh^ 


/S~  1 7  ^ro\Am  /njid I V  rr\^  -hi nJL-  <50^\al 


■frtLiuz,  tVfh-^  -^xuns 

_ ^ _ 


^TL3  ^-OO 


DRILLING  LOG 

WELLNUMBm:  Tfi-3^  OWNER:  ‘  ^ 

LOCATION:  ^  ZUtXjl  C>  ADORFfUiLTr'l -f^  £s,  y^F 


_ _  TOTAL  DEPTH 

SURFACE  ELEVATION: _  WATER  LEVEL:  >  ‘  ‘ 

DRILLING  ^  DRILLING  ^  ^  DATE 

COMPANY.  MFTHOn-  /W^i^  namPPi- 

DRILLER. _  HELPER: _ 

LOG  BY'  vJ>  [\Jillt  CUn^ _ 


CTKf  .  A_ 


/  ■  ^ 
t  =S  -f 


^  -i>S  it’ 


4  ^6  i 


o  ^  3 


AS.T.M.  oissa 


DESCRIPTION  /  SOIL  CLASSIFICATION 
(COLOR.  TEXTURE.  STRUCTURES) 


.^ro^j-n  -/vile  fc 


'fra(u>  qrixvtS'  - /cci<t_ 


'ft  d^ar^  :saA£f.  ^/ravf-f  Oa^C 


.  /Uoi ^ 


'fjrLC'^^^i  ^cpvi  -^//A  -h'acz  cf- 


I  I 

C\rQ.^(  .  So.  '  /co^  . 


\SiSmi 


D-66 


•  w  •  V*  .%  .s  ' 


SKETCH  MAP 


SURFACE  ELEVATK3N: _ 

DRILLING 

COMPANY: 

DRIUER:  _ 


SS  AF 


rmc  ,  Aj 


TOTAL  DEPTH  2.2.. O 
WATER  LEVEL:  1^-^' 
iG  .  _  DATE 


DRILLING  .  DATE 

.METHOD:  npii  i  Fn- . 

_  HPiPFR-  ^i^\rcn 


LOG  BY:  ~J- 


DESCRIPTION  /  SOIL  CLASSIFICATION 
(COLOa  TEXTURE.  STRUCTURES) 


^6> 

li 

m 

1 

H 

“1 

M 

:fe5 

/o 

7 

1 

1^ 

2. 

a 

3 

3 

0-2.  Brci^m  -(tajl.  'fb  (Lextr- 


as  aJ!X>\r€- 


Si  /  r  .  ^yC 


/o~/z  '  BrcK^-n  A.  x\JL  ^ScxnJ  lt(-l /e  ^  /  /■/■ 


cSrccvef  ,  rvc^ 


S-n'  .^Gun^JL  as  a.ix:>\nL. 


iZo-ziZ2.  *  Bn2»\m  (l2XKr^  seLAjji  ,  ^ 


'iriatiz.  silh  -h'QM.  cro'rGJl  ,  sa.hjra.^<£( 


A.8.T.M.  01506 


D-67 

’-»  ‘-~>A  ‘J- 


m 


j  •  n," 


V 


SKETCH  M^P 


DRILLING  LOG 

WELL  NUMBER:  'TB  -  3  7 
LOCATION: 


OWNER: 

ADDRESS 


£,  Ai'r  hT>rt£. 


•is  AF3 


SURFACE  ELEVATION: _ 

DRILLING 

COMPANY: 

DRILLER: _ 

LOG  BY:  '  LVi  I  It  CL^S 


TOTAL  DEPTH  ^ 
WATER  LEVEL:. 


DRILLING 

.METHOD:./!^ 

_  HELPER:. 


DATE 

.DRILLED: 


NOTES: 


DESCRIPTION  /  SOIL  CLASSIFICATION 
(COLOR,  TEXTURE.  STRUCTURES) 


1 

J 

// 

wm 

6S 

-7 

n 

mm 

a 

U 

z 

z 

•-5 

a 

■a 

BB 

d  '2 


s-1 


^rhiAsr)  'ScUx^tct  iii/h  ^(iyrue  (Lcctr^ 


/ 

or<x  ~  -^\r 


^O'/SL  S^rciAm  ’^AJl  Q.^Ci.J^r€  .^bcrrve 


^//f-  CusM  arare.(^ ,  A  ’ 


/S'/l  <SCU\iiLI  ^  ,'Vf/  •  /CO<3Jl. 


20  ~22l 


S(rcnd 


^(li-  Sc(:h>r<3.Pc£f 


SKETCH  MAP 


DESCRIPTION /SOIL  CLASSIFICATION 
(COLOR,  TEXTURE.  STRUCTURES) 
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3  \SS 


U> 


^,lhu  in  Cjoar.^  S^laA  .  -^t-cr^UL. 


I 

_ -fiAc.  -fc  _  gmygJ^  /cc6g_  _ 


'NJ  / 

t>  ~  7  hrcUf-fl  -(lA£  'fv  rrLediu)y\,  SA^iuiu  iiil-h  i>O^LC_ 


_ -fi'tuL  h  (Lcacs^  ara.r<tC 


Aonrn  -/d  (Le>ar: 


.  ccs^ 


IS'-ll  re c^Aer 


'3rtvJ-n  -niAje.  iv  Cc^r^e  -^ndi ,  Sj/-f 


-tratiL  -finjL  arav^^  ^  JcC^^ 


•  g. 


immm 


SAMPLE  NUMBERING  SYSTEM 


The  Monitor  Well  numbering  system  was  changed  in  the  report 
text  to  conform  to  existing  IRP  monitor  well  numbering 
system.-  This  laboratory  report  uses  the  original  system 
used  in  field  notes  and  laboratory  documentation. 


Transposition  is  as  follows: 


Field  and  Laborator 


Reoort  Text 


MW-BA 

MW-1 

MW-2 

MW-2A 

MW-3 

MW-4 

FF-EX 

MW- 39 

MW-Bl 

MW-Al 

MW-33 

MW-29 

MW-Fl 

MW-17 

MW-Ll 

MW-19 

MW-EX 


Blank 

MW-15 

MW-16 

MW- 16  (dup) 

MW-17 

MW-18 

MW-19 

MW-20 

MW-21 

MW-22 

MW-23 

MW-24 

MW-25 

MW-26 

MW-27 

MW-28 

MW-CE 


SOIL  SAMPLES  COLLECTED  JUL 
W.O.  NO.  0628-05-41 
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DATE:  MAY  8,  1985 


PG.  2  GRIFFISS  A.F.B. 

REVISED  REPORT 
FOR 

WATER  SAMPLES  COLLECTED 
AUGUST  15-17.  1984 
"W.O.  NO.  662S-35-41 

I.  OIL  AND  GREASE  ANALYSIS 

a) 


R.F.W.  NO. 

SAMPLE 

DESCRIPTION 

DATE 

COLLECTED 

DATE 

ANALYZED 

OIL&GREASE 

8408-575-0010 

MW-BA  LANDFILL  7 

8-15-84 

9-6-84 

<0.1 

-0020 

MW-1 

8-15-84 

9-6-84 

0.15 

-0030 

MU-2 

8-15-84 

9-6-84 

0.13 

-0040 

MU-2A 

8-15-84 

9-6-84 

0.16 

-0050 

MW-3 

8-15-84 

9-6-84 

0.46 

-0060 

MW-4 

8-15-84 

9-6-84 

0.25 

-0070 

LF-EX 

8-17-84 

9-6-84 

0.66 

-0080 

SEEP 

8-17-84 

9-6-84 

0.70 

-0090 

MW-A1 

8-16-84 

9-6-84 

7.32 

-0100 

MW-Bl 

8-16-84 

9-6-84 

12.4 

-0110 

MW-B2A 

8-17-84 

9-6-84 

<0.1 

-0120 

MW-Fl 

8-16-84 

9-6-84 

0.42 

-0130 

MW- FI A 

8-16-84 

9-6-84 

0.19 

-0140 

MW-Ll 

8-17-84 

9-6-84 

0.55 

-0150 

MW-1 7 

8-17-84 

9-6-84 

20.6 

-0160 

MW-1 9 

8-16-84 

9-6-84 

<0.1 

-0170  , 

MW- 29 

8-16-84 

9-6-84 

0.28 

-0180 

MW- 33 

8-16-84 

9-6-84 

1.17 

-0190 

MW- 34 

8-17-84 

9-6-84 

0.17 

-0200 

MW-39 

8-17-84 

9-6-84 

0.20 

-0210 

MW-39A 

8-17-84 

9-6-84 

0.32 

-0220 

MW-EX 

NO  DATE  RECORDED  9-6-84 

1.30 

■nrar 
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GRIFFISS  A.F.B.  (CON'T.)  PG.  3 


DATE:  MAY  8,  1985 


I.  OIL  4  GREASE  ANALYSIS  (CON'T.) 

b)  These  samples  were  analyzed  using  EPA  METHOD  413.2  within  the  EPA 
recommended  holding  time  of  28  days.  The  requested  detection  limit  of  0.10  mg/L 
was  achieved. 


II.  TOTAL  PHENOLICS  ANALYSIS 
a) 


R.F.'^.  NO. 

SAMPLE 

DESCRIPTION 

DATE 

COLLECTED 

DATE 

ANALYZED 

TOTAL 

PHENOLICS,  mg/L 

8408-575-0010 

MW-8A  LANDFILL  7 

8-15-84 

by 

9-12-84 

<  0.005 

-0020 

MW-1 

8-15-84 

by 

9-12-84 

<0.005 

-0030 

MU-2 

8-15-84 

by 

9-12-84 

0.008 

-0040 

MW-2A 

8-15-84 

by 

9-12-84 

<0.005 

-0050 

MW-3 

8-15-84 

by 

9-12-84 

<0.005 

-0060 

MU-4 

8-15-84 

by 

9-12-84 

<0.005 

-0070 

LF-EX 

8-17-84 

by 

9-12-84 

0.019 

-0080 

SEEP 

8-17-74 

by 

9-12-84 

<0.005 

8408-575-0030  DUP 

MU-2  DUPLICATE 

8-15-84 

by 

9-12-84 

0.017 

-0030  SPIKE  MW-2  SPIKE 

8-15-84 

by 

9-12-84 

87%  RECOVERY 

8408-575-0060  DUP 

MU-4  DUPLICATE 

8-15-84 

by 

9-12-84 

<0.005 

-0060  SPIKE  MW-4  SPIKE 

8-15-84 

by 

9-12-84 

108%  RECOVERY 

b)  These  samples  were  analyzed  using  EPA  METHOD  420.1  within  the  EPA  recommended 
holding  time  of  28  days.  Although  the  requested  detection  limit  was  1  ug/L 
(0.001  mg/L),  there  is  currently  no  method  capable  of  acheiving  this  level. 

EPA  Method  420.1  is  sensitive  to  5  pg/L. 


f: 

I** 


^  •- 
\'- 


» 


rap!23  GRIFFISS  AFB  (CON'T.)  PG.4  DATE:  f^Y  8,  1985 

III.  TOTAL  ORGANIC  CARBON  (TOC)  ANALYSIS 


a) 


R.F.M.  NO: 

SAMPLE 

DESCRIPTION 

DATE 

COLLECTED 

DATE 

ANALYZED 

TOC 

idk/L 

8408-575-0010 

HW-BA  Landfill 

8/15/84 

9/6/84 

<9.0 

-0020 

MW-1 

8/15/84 

9/6/84 

11.0 

-0030 

MW-2 

8/15/84 

9/6/84 

77.8 

-0040 

HW-2A 

8/15/84 

9/6/84 

89.5 

-0050 

MW-3 

8/15/84 

9/6/84 

49.3 

-0060 

MW-4 

8/15/84 

9/6/84 

15.5 

-0070 

LF-EX 

8/17/84 

9/6/84 

71.4 

-0080 

Seep 

8/17/84 

9/6/84 

16.9 

-0080  Dup. 
-0080 

Seep  Duplicate 

8/17/84 

9/6/84 

17.4 

(Spike) 

Seep  Spike 

8/17/84 

9/6/84 

78Z  Recovery 

-0090 

MW-Al 

8/16/84 

9/7/84 

10.6 

-0100 

MW-Bl 

8/16/84 

9/7/84 

84.8 

-0110 

MW-B2A 

8/17/84 

9/7/84 

<2.0 

-0120 

MW-Fl 

8/16/84 

9/7/84 

<2.0 

-0130 

MW-FIA 

8/16/84 

9/7/84 

<2.0 

-0140 

MW-Ll 

8/17/84 

9/7/84 

<2.0 

-0150 

MW-17 

8/17/84 

9/7/84 

<2.0 

-0160 

MW- 19 

8/16/84 

9/7/84 

<2.0 

-0170 

MW-29 

8/16/84 

9/7/84 

23.2 

-0180 

MW-33 

8/16/84 

9/7/84 

32.7 

-0190 

MW-34 

8/17/84 

9/7/84 

43.0 

-0200 

MW-39 

8/17/84 

9/7/84 

28.5 

fs'4i 


.*  V.l 
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GRIFFISS  A.F.B.  (CON'T).  PG.5 
III.  TOTAL  ORGANIC  CARBON  (TOC)  ANALYSIS  (CON’T.) 

R.F.W.  NO.  SAMPLE  DATE  DATE  TOC,  mg/L 

DESCRIPTION  COLLECTED  ANALYZED 

8408-575-0210  MW-39A  8-17-84  9-7-84 

-0220  MM-EX  NO  DATE  RECORDED  9-7-84 

8408-575/  LAB  BLANK  -  9-7-84 

-0090  DUP  MW-A1  DUP.  8-16-84  9-7-84 

-0090  SPIKE  MW-A1  SPIKE  8-16-84  9-7-84 

b)  Although  the  requested  detection  limit  for  TOC  was  1  mg/L,  the  laboratory 
did  not  have  an  instrument  capable  of  achieving  this  detection  limit  until 
after  these  samples  would  have  exceeded  their  holding  times.  Samples 
8408-575-0010  were  analyzed  using  a  Dohrmann  instrument  capable  of  achieving 
a  detection  limit  of  9  mg/L.  Samples  8408-575-0090  to  0220  were  analyzed 
on  an  "Ionics"  instrument  capable  of  achieving  a  detection  limit  of  2.0  mg/L. 
These  samples  were  analyzed  within  the  EPA  recommended  holding  time  of  28 
days. 


20.7 

19.7 
<2.0 
10.3 

94%  RECOVERY 
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^-^l^)UVXcKJ  GRIFFISS  A.F.B.  (CON'T.)  PG.  7 


DATE:  MAY  8,  1985 


V.  SOLUBLE  LEAD  (Pb)  ANALYSIS 
a) 


R.F.W.  NO. 

SAMPLE 

DESCRIPTION 

DATE 

COLLECTED 

DATE 

ANALYZED 

SOL.  Pb 

8408-575-0090 

MW-Al 

8-16-84 

9-8-84 

<10 

-0100 

MU-Bl 

8-16-84 

9-8-84 

23 

-0110 

MW-B2A 

8-17-84 

9-8-84 

<10 

-0120 

MW-Fl 

8-16-84 

9-8-84 

<10 

-0130 

MW-FIA 

8-16-84 

9-8-84 

<10 

-0140 

MW-Ll 

8-17-84 

9-8-84 

<10 

-0150 

MW-17 

8-17-84 

9-8-84 

<10 

-0160 

MW-19 

8-16-84 

9-8-84 

<10 

-0170 

MW-29 

8-16-84 

9-8-84 

<10 

-0180 

MW-33 

8-16-84 

9-8-84 

<10 

-0190 

MW-34 

8-17-84 

9-8-84 

<10 

-0200 

MW-39 

8-17-84 

9-8-84 

<10 

-0210 

MW-39A 

8-17-84 

9-8-84 

<10 

-0220 

MW-EX 

NO  DATE  RECORDED 

9-8-84 

<10 

b)  These  samples  were  analyzed  by  AA  within  the  EPA  recommended  holding  time 
of  six  months  and  the  requested  detection  limit  of  20ug/L  was  met. 


Date:  May  8,  1985 


GRIFFISS  A.F.B. 

VOA  REVISED  REPORT 
FOR 

SAMPLES  REC*D  OCTOBER  11,  1984 
W.O.  NO.  0628-05-41 


Samples  8410-726-0010  to  0080  were  collected  on  October  9,  1984  and 
analyzed  on  October  23,  1984.  The  EPA  recommended  holding  time  of 
14  days  was  not  exceeded.  Detection  limits  are  indicated  by  "less 
than  signs". 


Results  are  attached. 


Nuraberina  Svstem  conforms  to  text. 


IIO-Rlfi4  416 


UNCLASSIFIED 


INSTALLATION  RESTORATION  PROQRAN  PHASE  II 
CONFIRNATION/OUANTIFICATION  STA. .  <U>  HESTON  (ROV  F>  INC 
NEST  CHESTER  PR  R  JOHNSON  ET  AL.  20  FEB  89 
F33619-88-D-4e86  F/0  13/2 
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END 

Griffiss  Air  Force  Base  -  Pump  Test  Results 
Cbservation  Well;  MW-15 
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Griffiss  Air  Force  Base  -  Pump  Test  Results 
Cbservation  Well:  MW-18 


PUlV|P/^Jtr  ijUELL  '  NIV-IS 
o&seRv^-noK}  tuetc  •  Mnj-i8 


O  I 

ro  ifi  00 


•• 

«• 

(A 

m 

m 

m 

ir> 

in 

in 

m 

O' 

a 

m 

00 

00 

00 

c 

S 

X 

cn  £h 

• 

« 

• 

• 

• 

• 

• 

•H 

a 

rn 

rsi 

rsi 

r-4 

iH 

o 

o 

a 

u 

m 

•w» 

E 

— - 

m 

3 

rH 

a 

(U 

1—# 

-p 

<4-1 

(d 

0 

« 

*• 

<u 

c 

4-1 

0 

O' 

<0 

'H 

a 

4J 

•M 

\ 

rtl 

a 

<u 

o 

in 

o 

in 

O 

in 

o 

E 

E 

ss  -- 

• 

• 

• 

• 

• 

• 

• 

3 

3 

•H 

Eh  Eh 

ro 

CN 

(N 

Q 

a 

en 

a 

rH 

fH 

rH 

rH 

a 

E 

00 

00 

3 

1 

1 

a 

VO 

VO 

1 

rH 

1 

rH 

1 

ro 

00 

00 

(U 

(N 

cn 

1 

•  « 

(0 

3 

cn 

cn 

ffi 

2 

oc; 

(X 

x 

X 

(U 

1 

u 

•  • 

O 

rsi 

3 

p 

iH 

o 

O 

2 

0 

fH 

rsj 

OJ 

a 

0) 

iH 

rH 

3 

•  • 

u 

rH 

•H 

C 

•• 

rH 

< 

0 

p 

cu 

'H 

p 

•• 

3 

tn 

P 

ITS 

-TS 

cn 

ITS 

P 

c 

O’ 

•H 

> 

cn 

u 

c 

Ip 

P 

•H 

l4-t 

V 

p 

p 

a 

•H 

CO 

cn 

CO 

E 

P 

A 

(U 

cu 

3 

O 

D 

tr> 

Eh 

a 

Eh 

2  noominrH-pom 

QM  00>H{Nmir>00 

W  2 . 

ooooooo 

a< 

u 


O 

O 

o 

O 

O 

o 

o 

u 

O 

o 

O 

O 

O 

o 

o 

2 

•• 

•  • 

•• 

•« 

•• 

•  • 

•• 

H 

<N 

CN 

CN 

(N 

CN 

CM 

CN 

rH 

rH 

«-H 

rH 

rH 

'•i  Tk  F >rw 


a m  k  s.t  Mi.^a.’'.  vuvuwAi  wvim  vir  c'.v.wuuui  7,jrrt.tm.3Fwjirm  vm  ath-a  1 iwa 


WELL  TEST  CALCULATIONS 


T  =  2640 
^  S 


where  0 
S 
H 
T 
264 
K 


pumping  rate  in  gpm 

residual  drawdown  over  one  log  cycle 
aquifer  thickness 
transmissivity  in  gal/day/ft 
conversion  factor 
hydraulic  conductivity 


MW- 15 


MW-18 


MW- 2  3 


MW- 2  4 


T  =  =  371.8  gal/ft/day 


3.55 


T 

K 


T  = 


K  = 


T 

K 


10.97  ft 

264  X  5 

2.2 

600  < 

600  qal/ft/day  , 

11.52  ft. 

264  X  5 

2.0 

538. 

538.7  qal/ft/day 

12.85  ft 

264  X  5 

2.0 

660  ( 

600  qal/ft/day 

7.48  gal 


=  4.53  ft/day 


ft- 


7.48  gal 


=  6.96  ft/day 


ft- 


7.48  gal 


=  5.60  ft/day 


ft- 


12.43 


7.48  gal 


X 


•7.10  ft/day 


APPENDIX  G 


SAMPLING  AND  QA/QC  PLANS 


G  -1.1 


MONITORING  WELL  PURGING 


All  groundwater  sampling  was  accomplished  after  the  in¬ 
stalled  monitoring  wells  were  properly  developed  and  had 

stabilized  for  a  period  of  at  least  two  weeks.  Prior  to  col¬ 
lecting  samples,  each  well  was  purged  by  pumping  a  minimum 
of  three  volumes  of  standing  ^ater  in  the  well  using  a  John- 
son-Keck  submersible  pump  .  This  ensured  that  a 
representative  sample  of  the  aquifer  is  collected  during  the 
sampling  process.  The  field  procedures  used  for  monitoring 
well  purging  included  the  following  guidelines: 

1.  Prior  to  placing  any  equipment  into  the  well,  the 
equipment  was  scrubbed  with  Alconox  (detergent) 
solution  and  rinsed  with  distilled  water. 

2.  Before  purging,  the  depth  to  water  from  the 

referenced  measuring  point  on  the  top  of  the  well 
casing  was  measured  and  recorded. 

3.  The  volume  of  water  to  be  purged  based  on  the 

amount  of  standing  water  in  the  well  casing  was  cal¬ 
culated. 


4.  The  well  was  purged  by  pumping,  removing  at  least 
three  times  the  calculated  volume  of  standing  water 
in  the  well  casing. 

5.  The  pump  was  disconnected  and  removed  from  the 
well.  The  equipment  was  decontaminated  by  scrub¬ 
bing  with  Alconox  and  flushed  with  deionized  water. 

6.  The  protective  caps  were  secured. 

G-1.2  MONITOR  WELL  SAMPLE  COLLECTION 

4 

Groundwater  sampling  was  directed  toward  the  detection  of: 

1.  Phenols 

2.  Volatile  Organic  Compounds  (VOC) 


A  1.5-inch  diameter  stainless  steel,  screw-lift  type 
pump.  Capable  of  a  steady  flow  of  around  one  gpm.  A  Teflon 
discharge  hose  was  used. 
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3-1.3 


SOIL  SAMPLING 


All  soil  sampling  accomplished  using  a  drill  rig  employed  the 
Standard  pSetration  Test  (ASTM  Method  1586)  using  ®  . 

split-spoon  san«>ler.  Prior  to  talcing  each  sample,  the  following 

procedures  were  followed: 

1  The  split-spoon  sampler  was  washed  thoroughly  with  an 
Alconox  and  water  solution,  and  rinsed  in  tap  water 
from  the  Base-approved  source  for  drilling. 

2  After  assembly  of  the  sanpler,  the  sampler  was  lowered 
into  the  boring  and  the  sample  taken  by  the  Standard 
Penetration  Test  Method. 

3  Upon  recovery  of  the  sampler  the  spoon  was  split  and 
the  sample  excimined  for  soil  characteristics. 

4  The  sample  was  then  cleaned  of  any  smeared  sample  around 
the  outside  of  the  sampler,  and  the  cleaned,  representative 
sample  was  put  in  a  marked  and  labelled  1  liter  clear 
glass  sampling  jar  with  a  screw  cap. 

Soil  samples  at  Griffiss  AFB  were  taken  for  analysis 
of  the  following  heavy  metals:  chromium,  iron,  lead, 
copper,  manganese,  zinc,  and  antimony. 


QUALITY  ASSURANCE  PLAN 

G-2.0 

WESTON  Analytical  Services  enforces  a  rigid  QA/QC  program 
toward  maintenance  of  validity  and  reliability  of  all 
analytical  data.  The  Laboratory  QA/QC  Manual 

outlines  the  specifics  of  the  QA/QC  plan.  This  plan  is 
patterned  after  the  EPA  Handbook  for  Analytical  Quality 
Control  in  Water  and  Wastewater  Laboratories 


(EPA-600/4-79-019 ,  March  1979),  augmented  by  general 
applicable  experience  and  interaction  with  the  QA/QC  plan  of 
the  U.S.  Army  Toxic  and  Hazardous  Materials  Agency 
(USATHAMA).  All  methods  and  procedures  followed  by  WESTOn 
are  either  USEPA  or  ASlM-approved.  Any  variations  from  such 
procedures,  regardless  of  cause,  are  documented  by  the 
responsible  analyst (s)  and  are  documentable,  and, 
literature- traceable.  A  general  review  of  this  QA/QC  plan 
is  in  the  following  paragraphs. 


Although  specific  QA/QC  measures  for  each  me 
designated  in  WESTON 's  Laboratory  Quality 
Manual ,  the  general  QA/QC  program  normally  includes: 


method  are 
Assurance 


EPA-acceptable  sample  preparation  and  analytical 
methods . 


Instrument  calibration  via  use  of  Standard 
Analytical  Reference  Materials  (SARMS). 

Regular  equipment  maintenance  and  servicing. 


o  Spikes  -  To  determine  the  percent  recovery  of 

analyte (s). 

If  the  laboratory  QA/QC  progr2un  is  extended  to  the  field,  it 
includes  a  fifth  item: 

o  Field  Blanks  -  To  provide  a  check  on 

contamination  of  containers  and/or  preservatives 
and  to  establish  "practical"  detection  limits. 

WESTON  has  used  all  of  the  above  in  this  project.  All  data 
resulting  from  these  verification  media  have  been  archived 
for  future  reference,  retrieval,  or  processing. 

G.2.4  DATA  HANDLING  -  LABORATORY 

Use  of  any  analytical  data  should  be  preceded  by  an 
assessment  of  its  quality.  The  assessment  should  be  based 
on  accuracy,  precision,  completeness,  representativeness, 
and  comparability.  These  criteria  are,  in  turn,  assessed  as 
follows : 

o  Accuracy  -  Is  it  acceptable  for  the  planned  use? 
QA/QC  shall  measure  the  accuracy  of  all  data. 

o  Precision  -  Is  it  acceptable  for  the  planned  use? 
QaTqc  shall  reflect  the  reproducibility  of  the 
measurements . 

o  Completeness  -  Are  the  data  sufficient  for  the 
planned  use?  QA/QC  shall  identify  the  quantity  of 
data  needed  to  match  the  goals. 

o  Representativeness  -Do  the  data  accurately 
reflect  actual  site  conditions,  sampling 
procedures,  and  analytical  method?  QA/QC  shall 
ensure  this. 

o  Comparability  -  Is  the  report  self-consistent  in 
format,  units,  and  standardization  of  methods  used 
‘to  generate  it?  QA/QC  shall  ensure  this. 

Additionally,  statistical  methods  outlined  in  the  QA/QC 
program  have  been  applicable  to  data  evaluation. 


The  Laboratory  Supervisor  and  the  Laboratory  QA/QC  Officer 
have  been  responsible  for  the  evaluation  of  the  above 
criteria  and  for  enforcement  of  analytical  protocols  that 


will  necessarily  lead  to  acceptable  data  quality.  The 
signature  of  the  Supervisor  and  QA/QC  Officer  accompany  each 
laboratory  analytical  report  and  serve  to  ensure  the  overall 
validity  of  the  reported  data. 

G.2.5  SAMPLE  PLAN/LOG 

Normal  protocol  demands  client-and  /or  site-specific  logging 
of  all  sample  batches  delivered  to  WESTON.  Basic 
information  —  such  as  client  name,  address,  etc.;  client 
phone  number;  reporting/invoicing  instructions;  site 
descriptions;  and  parameter-specifications  and  total 
requirements  —  is  initiated  here.  Additionally,  sample 
storage/disposal  instructions  as  well  as  turnaround 
requirements  and  sample  collection  requirements  are 
addressed  at  this  point. 

The  appropriate  number  of  method  blanks  is  also  logged  at 
this  point,  and  in-house  chain-of-custody  documentation  is 
initiated  here. 

S.2.6  SAMPLE  RESULTS 

WESTON'S  analytical  protocols  generally  require  five-point 
calibration  curve  plus  a  reagent  blank  s  the  basis  for 
quantification  analytes  from  a  linear  calibration  curve.  (A 
three-point  plus  blank  curve  vs.  the  original  five  point  one 
^s  acceptable  if  it  falls  within  the  QA/QC  requirements  of 
3  standard  deviation  of  the  original  curve.)  Linear 
regression  analysis  is  then  performed.  Method-  and  detection 
limit-specific  data  are  accessed  for  quantitation  and 
report-writing  from  each  such  data  set.  For  reporting 
accuracy,  the  algorithm 

Linear-Regressed  Solid  Sample  Concentration 

Raw  Concentration  Extract  Volume  or 

from  Calibration  Curve _ If  Solid _ Dilution  Factor 

Solid  Sample  Fraction 

Mass  If  Solid  Solids  If  Solid 

is  used  for  all  quantitations.  (All  such  algorithm  input 
data  are  archived  for  long-term  storage. )  Detection  limits 
for  solids  are  generated  on  a  per-sample  basis  and 
calculated  by  replacing  "LINEAR-REGRESSED  RAW  CONCENTRATION 
FROM  CALIBRATION  CURVE"  with  "DETECTION  LIMIT  OF  ANALYTE  IN 
LIQUID  MATRIX"  in  the  above  equation. 


Final 

Concen¬ 

tration 


G.2.7 


CHAIN-OF-CUSTODY 


Since  they  document  the  history  of  samples,  chain-of -custody 
procedures  are  a  crucial  part  of  a  sampling/analysis 
program.  Chain-of -custody  documentation  enables 
identification  and  tracking  of  a  sample  from  collection  to 
analysis  to  reporting. 

WESTON'S  chain-of-custody  program  necessitates  the  use  of 
EPA-approved  sample  labels,  secure  custody,  and  attendant 
recordkeeping.  Depending  on  the  client's  requirements, 
WESTON  also  offers  container  sealing  during  unattended 
transportation  of  samples. 

In  essence,  WESTON  considers  a  sample  in  custody  if  it:  is 
in  a  WESTON  employee's  physical  possession;  it  is  in  view  of 
that  WESTON  employee;  is  secured  by  that  WESTON  employee  to 
prevent  tampering;  or  is  secured  by  that  WESTON  employee  in 
an  area  that  is  restricted  to  authorized  personnel. 

Each  time  a  sample  is  relinquished  from  one  analyst  to 
another  or  from  one  major  location  to  another,  WESTON'S 
analytical  personnel  are  required  to  make  appropriate 
entries.  Personnel-specific  initials  are  used  as  identifiers 
of  analysts,  as  are  location  codes  for  various  locations 
(refrigerators,  extraction  areas,  analytical  areas,  etc.) 
within  the  laboratory.  Each  transaction  for  each  sample  is 
accompanied  by  a  specific  reason  for  transfer. 
Chain-of-custody  documentation  is  given  in  Appendix  H . 

G.2.8  QA/QC  OFFICER 

Toward  maintenance  of  a  rigid,  credible  QA/QC  regimen, 
WESTON  Analytical  Services  maintains  a  full-time,  in-house 
QA/QC  officer  who  retains  independent  authority  to  declare 
out-of-control  situations,  thereby  precluding  reporting  of 
unacceptable  data.  The  QA/QC  officer  has  been  available,  as 
needed,  on  the  project. 
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CHAIN  OF  COSTOCY 


1 .  RFW  # _ 

2.  No.  of  bottles  on  this  sheet:  40  ml 

100  ml 
2S0  ml 
500  ml 
1000  ml 


Total 


3.  Sampled  by:  _ _ 

4.  Samples  preserved  and  prepared  according  to  S.O.P.:  _ 

Initials 


Reason  for  Change 

Relinquished  Received  by  Time  Date  of  Custody 


1 " 

7r  ^ 

COMMENTS: 


PRIORITY/HAZARD 


CLIENT 


DATE  RECEIVED 


SAMPLE  DESCRIPTION 


iAJ-H 


\AJ  -82-^ 


KvJ-F/ 


-Li 


Ui-2‘7 


Miw-  34 


JaL31 


MW  -3f/^ 


SUBMITTED  BY 


HISC; 


LvVW* 

ATE  COLLECTEDfV  PA  TPA 


-8^ 


a-iVd4- 


8-11-64^ 


e  -n-a4 


g'r/7-a4' 
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Appendix  I 

Analytical  Methods  and  Required  Detection  Limits 


Analyte _ Detection  Limit _ Method 


o 

Volatile  Organic 
Compounds  (VOC) 

Specified  by  compound 
in  method 

EPA 

and 

Methods 

602 

1  601 

o 

Total  Organic  Carbon 
(TOC) 

1  mg/L 

EPA 

Method 

415.1 

o 

Oils  and  Greases 

0.1  mg/L 

EPA 

Method 

413.2 

o 

Phenol  (total) 

1  ug/L 

EPA 

Method 

420.1 

o 

Arsenic  (As) 

10  ug/L 

EPA 

206, 

Method 

.3 

206.2 

o 

Cadmium  (Cd) 

10  ug/L 

EPA 

Method 

213.2 

o 

Lead  (Pb) 

20  ug/L 

EPA 

Method 

239.2 

o 

Mercury  (Hg) 

1  ug/L 

EPA 

Method 

245.1 

o 

Chromium  (Cr) 

50  ug/L 

EPA 

Method 

218.1 

o 

Nickel  (Ni) 

100  ug/L 

EPA 

Method 

249.1 

o 

Silver  (Ag) 

10  ug/L 

EPA 

Method 

272.2 

o 

Copper  (Cu) 

20  ug/L 

EPA 

Method 

220.1 

or 


EPA  Method  220.1 
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Oil  and  Graasa 


Scopa: 

The  method  is  applicable  to  the  determination  of  oil  and  grease 
in  water. 

Safety  Precautions 

Observe  all  standard  laboratory  safety  procedures. 

Principle 

Oil  and  grease  is  extracted  from  water  by  intimate  contact  with 
1,1, 2-trichloro-l , 2 , 2-trif luoroethane . 

Interference 

Trichlorotrif luoroethane  has  the  ability  to  dissolve  not  only 
oil  and  grease  but  also  other  organic  substances. 

Sensitivity,  Precision  and  Accuracy 

The  precision  and  accuracy  have  not  been  determined. 

Apparatus 

1.  Infrared  spectrophotometer,  double  beam,  recording. 

2.  Cells,  near-infrared  silica. 

3.  Separatory  funnel,  2  liter,  with  TFE  stopcock. 

4 .  Rotor  evaporator  and  heating  baths . 

5.  Grease-free  cotton.  (Glass  wool) 

Reagents 

1.  Hydrochloric  acid,  HCL,  concentrate. 

2.  Grantilar  sodium  sulphate. 

3 .  1,1, 2-trichloro-l , 2 , 2-trif luoroethane . 

Procedure 

1.  Acidify  to  pH  2.0.  Add  2  or  3  drops  concentrate  HCL. 

2.  Transfer  sample  to  a  separatory  funnel. 

3.  Rinse  sample  bottle  with  100  ml  of  freon  and  add  solvent 
washings  to  separatory  funnel  and  extract. 
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oil  and  Grease 


Scope ; 

The  method  is  applicable  to  the  determination  of  oil  and  grease 
in  soil  and  sludges. 

Safety  Precautions 

Observe  all  standard  laboratory  safety  procedures. 

Principle 

Oil  and  grease  is  extracted  from  soil  by  intimate  contact  with 
1,1,2  -  trichloro  -  1,2,2  -  trif luoroe thane . 

Interference 

Trichlorotri f luorcethane  has  the  ability  to  dissolve  not  only 
oil  and  grease  but  also  other  organic  substances. 

Sensitivity,  Precision  and  Accuracy 

The  precision  and  accuracy  have  not  been  determined. 

Apparatus 

1.  Infrared  spectrophotbmeter ,  double  beam,  recording. 

2.  Cells,  near-infrared  silica. 

3.  Extraction  apparatus,  Soxhlet. 

4.  Extraction  thimble,  paper. 

5.  Rotor  evaporator  and  heating  baths. 

6.  Grease-free  cotton,  (glass  wool) 

Reagents 

1.  Hydrochloric  acid,  HCl,  concentrate. 

2.  .Magf.esium  sulfate  monohydrate. 

3.  1,1,2  -  Trichloro  -  1,2,2  -  tri flucrcethane . 

Procedure 

1.  Weigh  out  20  ^  0-5  g  of  simple  in  a  150  mL  beaher. 

2.  Acidify  to  pH  2.0.  Add  2  or  3  dreps  bOh  K^SO^. 
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Add  20g,  Mg  SO^.HjO  and  mix  uniformly. 

Transfer  to  a  paper  extraction  thimble  (size  33  x  94) 
and  place  glass  wool  plug  in  top  of  thimble. 

Extract  in  a  Soxhlet  apparatus,  using  150  mL  trichloro- 
trifluoroethane,  at  a  rate  of  20  cycles/hr.  for  3  hours. 

Turn  off  heat  to  Soxhlet  apparatus,  take  off  condensor, 
and  let  trichlorof luoroethane  evaporate  until  sample 
extract  and  volume  around  extraction  thimble  is  less 
than  100  mL. 

Pour  sample  extract  from  boiling  flask  through  glass  wool 
into  a  100  mL  clean  volumetric  flask. 

a)  Use  trichlorof luoroethane  Soxhlet  extractor  to  rinse 
boiling  flask.  (Because  of  low  boiling  point  of 
trichlorof luoroethane  compared  to  O&G,  roto  evaporator 
is  not  necessary.) 

b)  The  glass  wool  removes  water  and/or  solid  Mg  SO./sample 
that  may  end  up  in  trichlorof luoroethane  extract. 

For  quantitation  use  an  infrared  spectrophotometer. 

Calculations ; 

« 

oil/grease  in  ug/g  =  {^)  X 

^  mL  g  of  sample  used 

where : 

1)  ug 

is  obtained  from  the  oil/grease  IR  standard 
curve 

2)  ppm  =  or  ^  or  ^  or 


Reference:  Methods  for  the  Examination  of  Water  and  Waste 

Water,  15th  Edition.  1980. 
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3.  FEDERAL  PROTECTION  OP  GROUND-WATER  QUAUTY 


The  tederel  pcograms  dealing  with  the  protection  ol  ground-water  quality  are  administered  largely  by  the 
Environmental  Protection  Agency  (EPA).  Tte  federal  programs  which  provide  the  frame¥vork  for  state  regulations 
are  summarized  in  this  section. 

3.1  GROUND-WATER  PROTECTION  POLICY 

At  this  writing.  February  1983.  U.S.  EPAY  final  poficy  on  ground-wafer  protection,  scheduled  for  September  1982 
release,  has  not  been  published.  Based  on  the  proposed  strategy  published  EPA  in  November  1980  and  recent 
press  releases,  it  appears  that  EPA  will  be  implementing  a  policy  that  would  give  the  states  lead  responsibility  in 
the  protection  of  ground-water  quality.  ERAb  efforts  apparently  wffi  be  focused  in  three  m^or  areas: 

1.  Oevelopmeni  of  an  internally  consistent  federal  approach  to  ground-water  prolsctton 

2.  Monitoring,  research  and  development  efforts  directed  toward  more  comprehensive  problem  definition  and 
new  detection,  controls,  and  dean-up  tecimoiogy  development 

3.  GuidarKe,  coordination,  and  assistance  to  states  in  the  development  of  state  policies 

A  significant  component  of  EPAb  policy  is  expected  to  be  a  ground-wafer  classification  system  which  could  be 
used  to  determine  the  degree  of  protection  needed  for  various  types  of  ground  water.  Grourfo-water  classification 
is  discussed  in  Chapter  4. 

3.2  CLEAN  WATER  ACT 

This  statute  refers  to  ground-water  protection  in  munictpal  waste  water  treatment,  plannirtg,  and  research  programs. 
Its  prfocipal  regulatory  progranrts,  however,  focus  on  surface  water.  Section  303  empowers  EPA  to  approve  states’ 
water  quality  starKfards  which  are  based  on  the  statesf  dassrfication  of  rivers  and  streams.  Many  states  have  included 
ground  water  in  their  definition  of  ‘waters  of  the  state’  for  purposes  of  tNs  act  (state  surrunaries).  On  this  basis  the 
National  (state)  Pollutant  Discharge  Elimination  System  (NPOES/SPDES)  permitting  process  may  be  invocable  tor 
purposes  of  ground-water  protection.  In  addition  the  act  empowers  ER^  to 

1.  Develop  a  comprehensive  program  tor  ground-water  pollution  control  (Section  102(8)] 

2.  In  cooperation  with  states,  equip  arfo  maintain  a  surveillance  system  for  monitoring  ground-water  quality 
(Section  104(a)(5)] 

3.  Provide  grants  to  states  and  area-wide  agencies  to  develop  ground-waler  quality  management  plans  to 
identify  salt  water  intrusion  and  control  disposal  of  pollutants  in  subsurface  excavations,  and  control 
disposition  of  wastes.  (May  include  authority  for  comprehensive  ground-water  management  plans, 
iTKluding  conjunctive  use  with  surface  water)  (Section  102(c),  20B(b)] 

4.  Require  development  of  Best  Management  Practices  (BMP)  to  control  nonpoint  source  pollution  problems 
to  ground-water  quality  [Section  208(b)] 

5.  Develop  criteria  tor  ground-water  quality  considering  fund  and  extent  of  effects  on  health  and  welfare  from 
the  presence  of  pollutants  (Section  304(a)] 

6.  Determine  information  necessary  to  restore  and  maintain  chemical,  physical,  and  biological  integrity  of 
grourvl  water  (Section  304(a)] 

7.  Issue  information  on  the  factors  necessary  to  restore  and  maintain  chemical,  physical,  and  biological 
integrity  of  ground  water  [Sections  304(a)(2)] 

3.3  SAFE  DRINKING  WATER  ACT 

This  Statute  authorizes  EPA  to  set  maximum  contaminant  levels  (MCLs)  and  monitoring  requirements  for  public 
water  systems  and  provides  for  the  protection  of  underground  sources  of  drinking  water.  The  MCLs  regulate  the 
quality  ol  'finished'  water,  i.e.,  water  as  delivered,  not  the  quality  ol  the  source  water.  As  discussed  below,  the 
MCLs  have  been  utilized  by  EPA  and  the  states  as  the  basis  tor  other  regulations  dealing  with  ground-water 
Quality  and  protection. 
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3.3.1  National  Interim  Primary  Drinking  Water  Regulations 

EPA  initiated  a  detailed  study  of  the  health  effects  of  various  contaminants  in  water  soon  after  the  Safel.inking 
Act  (SDWA)  was  signed  into  law.  So  that  the  regulations  could  irtdude  the  findings  of  this  and  other  stucas.  the 
primary  drinking  water  regulations  ware  to  be  developed  in  two  stages:  an  interim  version  and  a  final  versan.  The 
interim  version  of  the  regulation  became  effective  24  June  1977.  SDWA  provides  tor  delegation  of  authort)'  to  the 
states.  State  Primary  Drinking  Vitoter  Regulations  must  be  at  least  as  stringent  as  the  federal  regulatiois. 

The  National  Interim  Primary  Drinking  Water  Regulations  define  Maximum  Contaminant  Level  as  the  nsximum 
permissible  level  of  a  contaminant  in  water  which  is  deriveted  to  the  free-flowing  outlet  of  the  ultimate  iser  of  a 
public  water  system,  except  in  the  case  of  turbidity  (applicable  to  surface  water  only)  where  the  nsximum 
permissible  level  is  measured  at  the  point  of  entry  to  the  distribution  system.  The  MCLs  are  provided  with  he  state 
summaries. 

3.3.2  National  Secondary  Drinking  Water  Regulations 

These  regulations  control  contaminants  in  drinking  Mter  that  primarily  affect  the  aesthetic  qualities  relatrrg  to  the 
public  acceptance  of  drinking  water.  At  considerably  higher  concentrations  of  these  contaminants  health 
implications  may  also  exist  as  wall  as  aesthetic  degradation.  The  National  Secondary  Drinking  Water  Replations 
are  not  federally  enforceable  but  are  intended  as  guidelines  for  the  states. 

Secondary  Maximum  Contaminant  Levels  (SMCLs)  are  detined  as  the  maximum  permissible  leal  of  a 
contaminant  in  water  which  is  delivered  to  the  free-flowing  outlet  of  the  ultimate  user  of  a  public  water  system. 
Federal  and  state  SMCLs  are  provided  in  the  state  summaries.  The  states  may  establish  higher  or  lowrr  levels 
which  may  be  appropriate  depending  upon  local  cotxjitions  such  as  unavailability  of  alternate  sources  ol  vater  or 
other  compelling  factors,  provided  the  public  health  and  welfare  am  r>ot  adversely  affected. 


3.3.3  Sole  Source  Aquifer 

The  Sole  Source  Aquifer  provisions  of  SDWA  allow  EPA  to  designate  an  aquifer  as  the  sole  source  ol:irinking 
water  for  an  area  thereby  guaranteeing  protection  from  contamination  by  federally  assisted  activitie!.  Local, 
regional,  or  state  agencies  can  petition  EPA  for  sole  source  designation.  The  EPA  Administrator  may  desonate  an 
aquifer  which  is  a  sole  or  principal  drinking  water  source  if  its  contamination  would  create  a  significant  tazard  to 
public  health.  If  the  designation  is  made,  no  federal  rrwney  or  financial  commitment  may  be  made  for  an-  project 
which  the  Administrator  determines  may  contaminate  the  designated  aquifer  through  its  recharge  zont. 

At  this  writing,  February  1983,  EPA  has  designated  the  following  ten  sole  source  aquifers; 


Biscayne  Aquifer  •  Florida 
Buried  valley  Aquifer  -  New  Jersey 
Edwards  Aquifer  •  Texas 

Camano  Island — Whidbey  Island  Aquifer  •  Washington 
Spokane-Rathdrum  Aquifer  •  Washington  and  Idaho 
The  following  eighteen  are  under  consideration; 
Arizona 

Santa  Cruz,  Upper  Santa  Cruz,  Aura-Attar  Basins 

California 
Scons  Valley 

Delaware 

New  Castle  County 
Florida 

Volusia  -  Floridan  Aquifer 
Idaho 

Snake  River  Plain 

Louisiana 
Baton  Rouge 
DeSota  Parish 


Nassau  and  Suffolk  counties  -  New  York 

Cape  Cod  •  Massachusetts 

Fresno  >  California 

Ten  Mile  Creek  •  Maryland 

Northern  Guam  Lens  •  Guam 

New  Vbrk  - 

Kings  and  Queens  counties 

Sardinia 

Scheneaady 

Vestal 

Pennsylvania 
Seven  Valleys 

Texas 

Carrizo-Wilcox  Aquifer 

Texas  and  New  Mexico 
Delaware  Basin 

Wisconsin 
Niagara  Aquifer 


New  Jersey 
Coastal  Plain 
Ridgewood 
Upper  Rocxaway 


3.6  RESOURCE  CONSERVATION  AND  RECOVERY  ACT 


The  Solid  Waste  Disposal  Act  and  the  Resource  Recovery  Act  ot  1970,  as  amended  by  the  Resocce 
Conservation  and  Recovery  Act  of  1976  (RCRA),  require  EPA  to  establish  a  natiortal  program  to  regulate  me 
management  of  waste  materials. 

3.6.1  ^id  Waste 

Subtitle  D  of  RCRA  established  a  broad-based  national  program  to  improve  soPd  waste  management  through  he 
de\«lopment  of  state  and  regiorial  solid  waste  management  plans.  The  act  offered  federal  financial  assistanato 
stales  interested  in  developing  and  implementing  a  solid  waste  management  plan.  The  state  plans,  urvfer  fedral 
guktefines,  identify  respective  responsibilities  of  local,  state,  and  regional  authorities,  artd  encourage  resouce 
recovery  and  conservations  and  the  application  and  enforcement  of  envirorunentally  sound  disposal  practias. 

A  major  element  of  the  Subtitle  0  program  is  the  open  dump  inventory.  Section  4005  ol  RCRA  prohibits  optn 
dumping.  Federal  criteria  for  classifying  solid  waste  management  facilities  are  provided  in  40  CFR  257.  Fn 
cannot  approve  a  state  solid  vmste  management  program  with  less  stringent  criteria.  Solid  waste  marugemert 
facilities  failing  to  satisfy  the  criteria  are  consider^  open  dumps.  In  order  to  satisfy  these  criteria,  a  facility  r 
practice  On  addition  to  other  environmental  considerations)  shall  not  conlaminate  an  urKlerground  drinking  waer 
source  beyond  the  solid  waste  boundary  or  beyond  an  alternative  boundary  established  by  the  state  or  in  coL*t 
persuant  to  the  stipulations  of  40  CFR  257.3-4.  The  federal  criteria  define  contamination  as  an  exceedence  of  tie 
MCLs  provided  in  the  National  Interim  Primary  Drinking  Water  Regulations  or  an  increase  in  concentration  of  ar>' 
parameter  for  which  the  ambient  concentration  exceed  the  MCL 

3.6.2  Hazardous  Waste 

EPA  has  issued  a  series  of  hazardous  waste  regulations  under  Subtitle  C  of  RCRA  (40  CFR  260  to  267  and  1 22  o 
124).  On  19  May  1980,  EPA  issued  a  comprehensive  set  of  standards  for  generators  and  transporters  d 
hazardous  waste  and  ‘interim  statusT  standards  for  facilities  in  existence  on  19  November  1980,  that  treat,  ston. 
or  dispose  of  hazardous  waste.  Such  facilities  were  allowed  to  operate  under  interim  status  until  they  received  ai 
RCRA  permit.  Subsequently,  EPA  issued  standards  for  granting  RCRA  permits  to  treatment  and  storage  facilitieL 
Standards  for  land  disposal  facilities  were  issued  on  26  July  1982 — virtually  completing  the  program  tc 
controlling  hazardous  waste  under  RCRA. 

The  starKfards  for  permitting  land  disposal  facilities  were  issued  after  a  wide  range  of  regulatory  options  wen 
considered.  Over  a  period  of  several  years,  EPA  proposed  two  different  sets  of  land  disposal  standards  an: 
solicited  comments  on  various  issues.  On  13  February  1981,  EPA  issued  temporary  standards  for  new  laru 
disposal  facilities.  The  26  July  regulations  replace  those  temporary  standards  except  lor  Class  I  undergroun: 
injection  wells.  These  will  remain  sut^ect  to  the  temporary  standards  until  final  standards  are  issued. 

The  regulations  consist  primarily  of  two  complementary  sets  of  performance  standards; 

1.  A  set  of  design  and  operating  standards  tailored  to  each  of  four  types  of  facilities 

2.  Ground-water  monitoring  and  response  regulations  applicable  to  all  land  disposal  facilities 
The  design  and  operating  standards  implement  a  liquids  management  strategy  that  has  two  goals; 

1 .  Minimize  leachate  generated  at  the  facility 

2.  Remove  leachate  generated  to  minimize  its  chance  of  reaching  ground  water 
The  major  requirements  include 

1 .  Liner 

•  Requirement;  design  to  prevent  migration  of  waste  out  of  the  facility  during  its  active  life 

•  Applicability:  landfills,  surface  impoundments,  and  waste  piles 

2.  Leachate  collection  and  removal 

•  Requirement:  collect  and  remove  leachate  from  the  facility  and  ensure  that  leachate  depth  over  the  line’ 
does  not  exceed  30  centimeters  .(1  foot) 

•  Applicability:  landfills  and  wraste  piles 
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3.  Run>on  and  njnotf  control  systems 

•  Requirement;  design  to  control  (low  durirtg  al  least  2S-year  storm 

•  Applicability:  (andfills,  waste  piles,  land  treatment 

4.  Wind  dispersal  controls 

•  Requirement:  cover  waste  or  otherwise  manage  unit  to  control  wind  dispersal 

•  Applicability:  landfills,  waste  piles,  and  land  treatment  units  that  contain  particulate  matter 

5.  Overtopping  controls 

•  Requirement:  prevent  overtoppirtg  or  overfilling 

•  Applicability:  surface  impoundments 

6.  Disposal  unit  closure 

•  Requirement:  final  cover  (cap)  over  waste  unit  designed  to  minimize  infiltration  of  precipitation 

•  Applicability:  landfills  and  surface  impoundments  (if  used  (or  disposal) 

7.  Storage  unit  closure 

•  Requirement:  remove  waste  arKl  decontaminate 

e  Applicability;  surface  impourtdments  used  for  treatment  or  storage  and  waste  piles 

8.  Postciosure  Cate 

•  Maintain  efiectiveness  of  final  cover 

•  Operate  leachate  collection  and  removal  system 

•  Maintain  ground-water  monitoring  system  (and  leak  detection  system  where  double  liner  is  used) 

•  Continue  30  years  after  closure 

The  goal  of  the  ground-water  monitoring  and  response  program  is  to  detect  and  correct  any  ground-water 
contamination.  There  are  four  main  elements: 

1 .  A  detection  monitoring  program  which  requires  the  permittee  to  install  a  system  to  monitor  ground  water  in 
the  upperrrwsl  aquifer  to  determine  if  a  leachate  plume  has  reached  the  edge  ol  the  waste  management 
area. 

2.  A  ground-water  protection  standard  is  set  when  a  hazardous  constituent  is  detected.  The  standard 
specifies  concentration  limits,  compliance  point,  and  compliance  period. 

3.  A  compliance  monitoring  program  determines  if  the  facility  is  complying  with  its  ground-water  protection 
standard. 

4.  Corrective  action  is  required  when  the  ground-water  protection  standard  is  violated.  The  permittee  must 
either  remove  the  contamination  or  treat  it  in  place  to  restore  ground-water  quality. 

Until  hazardous  waste  management  facilities  are  issued  permits,  existirrg  facilities  will  continue  to  operate  urKfer 
interim  status  standards.  Facilities  operating  under  interim  status  will  be  required  to  file  Part  B  applications  (or  final 
penmits. 

Under  Subtitle  C  of  RCRA,  EPA  approves  state  hazardous  waste  management  prograrrts  in  two  phases.  Phase  I 
authorization  gives  states  the  right  to  control  transportation  and  generation  of  hazardous  wastes  within  their 
borders  and  to  regulatf  existing  treatment,  storage,  and  disposal  facilities.  Phase  II  authorization  includes  the 
permitting  of  new  facilities. 

3.7  COMPREHENSIVE  ENVIRONMENTAL  RESPONSE,  COMPENSATION,  AND  UABIUTY  ACT 

This  statute  (CERCLA),  commonly  referred  to  as  Superfund,  authorizes  EPA  to  respond  to  releases  or  threatened 
releases  into  the  environment,  including  ground  water,  of  any  hazardous  substance  which  may  present  an 
imminent  and  substantial  danger  to  public  health.  The  act  provides  funds  (or  emergency  action  and  has  cost 
recovery  provisions. 
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3.3.4  Underground  Injection  Control 

The  Underground  Injection  Control  (UlC)  program  regulates  the  uses  of  underground  injection  wells  to  protect  an 
urtderground  source  of  drinking  water  (USOW).  USDW  means  an  aquifer  or  its  portion  which 

1.  supplies  any  public  water  system  or  contains  a  sufficient  quantity  of  ground  water  to  supply  a  public  water 
system: 

2.  currently  supplies  drinking  water  for  human  consumption  or  contains  less  than  lO.COO  mg/liter  total 
dissolved  solids:  and 

3.  Is  not  an  exempted  aquifer  (40  CFR  146.04  provides  criteria  for  exemption). 

SDWA  requires  any  stale  designated  by  EPA  as  requiring  a  UlC  program  to  develop  and  submit  a  state  UlC 
program  for  EPA  approval.  EPA  has  designated  each  of  the  fifty  states. 

The  federal  program  classifies  injection  Mells  as  follows; 

Class  I — Wells  used  to  inject  hazardous  waste,  or  other  industrial  and  municipal  disposal  wells  which  inject 
fluids  beneath  the  lower-most  formation  containing  a  USOW  within  one-quarter  mile  of  the  well  bore. 

Class  II — Wells  that  inject  fluids 

t .  which  are  brought  to  the  surface  as  part  of  conventional  oil  or  natural  gas  production  and  may  be  mixed 
with  production  waste  waters  from  gas  plants,  unless  those  waters  are  classified  as  a  hazardous  waste  at 
the  time  of  injection: 

2.  for  enhanced  recovery  of  oil  or  natural  gas:  end 

3.  lor  storage  of  hydrocarbons  which  are  liquid  at  standard  temperature  and  pressure. 

Class  III — Wells  that  inject  for  extraction  of  minerals  including 

1 .  mining  of  sulfur  by  the  Frasch  process: 

2.  in  situ  production  of  uranium  or  other  metals.  This  category  includes  only  in  situ  production  from  ore 
bodies  which  have  not  been  conventionally  mined.  Solution  mining  of  conventional  mines  such  as  slopes 
leaching  is  included  in  Class  V:  and 

3.  solution  mining  of  salts  or  potash. 

Class  IV— Wells  used  to  dispose  of  hazardous  or  radioactive  waste  into  or  above  a  formation  which  contains  a 
USDW  within  one-quarter  mile  of  the  well.  Also,  wells  used  to  inject  hazardous  waste  that  cannot  be  classified 
as  Class  I  or  Class  IV  under  the  above  criteria  are  Class  IV  wells. 

Class  V — All  other  injection  wells  (40  CFR  146.05(e]  and  146.51  provide  specific  information  and  exemptions). 

Underground  injection  is  controlled  through  the  permitting  process.  Construction,  operation,  monitoring  and 
reporting  activities  are  controlled.  Individual  state  programs  are  based  upon,  and  must  be  essentially  equivalent 
to,  the  federal  criteria  and  standards  (40  CFR  146). 

3.4  TOXIC  SUBSTANCE  CONTROL  ACT 

This  statute  (TSCA)  authorizes  EPA  to  restrict  or  prohibit  the  manufacture,  distribution,  and  use  of  products  which 
may  result  in  unreasonable  risk  to  health  and  the  environment  Although  ground  water  is  not  specifically  named  in 
the  Act.  EPA  has  taken  the  position  that  the  protection  of  health  and  the  environment  includes  the  protection  of 
ground  water. 

X5  FEDERAL  INSECTICIDE,  FUNGICIDE,  ROOENTICIDE  ACT 

f 

This  Statute  (FIFRA)  gives  EPA  the  responsibility  to  control  the  sale  and  use  of  all  pesticides  to  prevent 
unreasonable  adverse  environmental  and  health  effects.  The  use  and  disposal  of  pesticide  packages  and 
containers  is  also  regulated.  In  deciding  whether  to  register,  cancel,  suspend,  or  change  the  classification  of  a 
pesticide,  EPA  considers  a  broad  range  of  environmental  impacts  including  those  affecting  ground  water. 
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g— mcatton-Gfound  m»m  is  indudsd  in  ttw  dsfinition  of  ’WMsrs  of  ths  State’  as  found  in  the  Now  Ybrtc 
Environmental  ConserMtion  Law.  A  classification  system  has  bean  adopted  with  throe  groundwater  dassee. 

Clasa  QA-The  best  usage  of  Class  6A  waters  is  as  a  source  of  potable  water  supply.  Class  QA  waters  ars 
fresh  ground  waters  found  in  the  saturated  zone  of  unconsolidatod  deposits  and  consolidatod  rock  or  bed 
rode 

Claaa  GSA-The  best  usage  of  Class  GSA  waters  is  as  a  source  of  potable  mineral  waters,  for  conversion  to 
trash  potable  waters,  or  as  raw  material  for  the  manufacture  of  sodium  chloride,  its  derh«tives.  or  similar 
products.  Such  waters  are  saline  waters  found  in  the  saturated  zone. 

Clasa  GSB-The  best  usage  of  Class  OSB  waters  is  as  a  teceivir\g  water  for  disposal  of  wastes.  Such  waters 
are  those  saline  waters  found  in  the  saturated  zone  which  harm  a  chloride  concentration  in  eacess  of  1,000 
mg/liter,  or  a  total  dissol^  sdids  concentration  in  SKcess  of  2,000  mg/liter. 

Quality  StaiMfarde-Numarical  and  narrative  quality  standards  have  been  developed  for  Class  GA,  while 
narrative  standards  are  applied  to  Class  GSA  and  GSB.  The  waters  of  all  classes  shall  be  free  from  all  sewage, 
industrial  waste  or  other  wastes,  taste-  or  odor-produdng  substances,  toxic  pollutants,  themial  discharges, 
radioactive  substances  or  other  deleterious  matter  which  may  impair  the  quality  of  the  ground  water  tor  its 
designated  use. 

Drinking  Water  Standarde-The  New  York  Department  of  Health  has  adopted  the  federal  primary  aito  secondary 
drinking  water  standards. 

Appropriation-Tha  reasonable  use  system  governs  ground  water  allocations  in  New  York.  Alt  users  are  entitled 
to  ground-water  use  without  permit  requirements  or  restrictions,  except  on  Long  Island. 

Controlled  Use  Araae-The  Department  of  Environmental  Cortservation  requires  a  pennit  from  all  users,  except 
agriculture,  of  greater  than  45  gallons  per  minute  on  Long  Island. 

Weil  Constnietlon-^l  well  drillers  must  be  licensed  by  the  Department  of  Health  and  follow  cortstruction 
standards. 


Underground  Injection  Control-New  York  does  not  imend  to  take  over  the  federal  UlC  program,  which  will  be 
administered  by  ERA  Region  2.  Underground  injection  is  regulated  by  the  New  Ybrk  SPDES  permit  program. 

Waste  Management  Fecillties-The  solid  and  hazardous  waste  management  programs  are  administered  by  the 
Department  of  Environmental  Consen«tion. 

Solid  Wbste-The  New  Ybrk  Solid  Waste  Management  Regulations  require  a  ground-water  monitoring 
system  at  all  disposal  sites,  with  quarterly  and  annual  monitoring  required.  Sampling  parameters  are 
determined  on  a  case-by-case  basis.  In  addition,  leachate  and  discharges  from  disposal  sites  shall  not  cause 
the  ground-water  quality  standards  to  be  contravened. 

Hazardous  Wbsts-New  Ybrk  has  received  interim  status  authority  tor  its  RCRA  Phase  I  program  and  is 
seeking  Phase  II  authority.  Ground-water  monitoring  requirements  have  been  established  that  are  identical  to 
RCRA  requirements  (40  CFR  265,  F). 


Sole  Source  Aquifers-Nassau  and  Suffolk  counties  have  been  designated  as  a  sole  source  aquifer.  In  addition. 
Kings  County,  Queens  County,  and  the  towns  of  Sardinia,  Wstal,  and  Schenectady  have  petitioned  tor  sole 
source  designation. 


Geological  Surveys- 

Geologicai  Sunrey 

State  Museum  and  Science  Service 

State  Education  Department 

Cultural  Education  Center 

Empire  State  Plaza 

Albany,  NY  12234 

518-474-5816 

State  Geologist: 

Dr.  Robert  Fakundiny 


water  Resources  Division 
U.S.  Geological  Survey 
P.O.  Box  1350 
Albany,  NY  12201 
518-472-3107 
District  Chief: 

L.A.  Martens 
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Nawr  York  Enviionmantal  Cons«n«lion  1^ 
(N.Y.E.C.L.  Meta  17,  37.  and  71) 

Naw  Vbrk  WMar  CiMSificationt  and  Qualty 
Siandardt 

(Official  Codas,  Rulas  and  Ragulations,  Ch.  X. 
Articit  2.  Parts  700-704). 

NSW  York  Solid  wasta  Managamsnt  FadMias  Rulas 
(N.Y.  Rulas  and  Ragulations.  Tttls  6,  Ch.  360  and 
Pans) 

Contads- 

Mr.  DanM  M.  Oaiolo 

Okactor,  Division  of  waisr 

Dapanmant  of  Environmantal  Conaarvation 

so  WbH  Road 

Albany.  NY  12233 
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Appn¥9d  by  Ih9  DMiion  of  W4ltr  in  •  lW9r  nctiva  M»ch  1983. 


New  YORK 


iMOiiiioniip  npmunvnMim 

PrlnklnB  YMm  tttwdirdt  QuaMy  Standard*  - —  ■  . .  — ■■  -  ■ 

■■  —  ■■» 
rWntm99m  Wim  nHIBWQUV 

(mg/l  unlaat  naiad)  Fadaral  ttata  Claa*  QA  Waata  Staata 


B*nzo<a)  pyiana 

• 

Kapona 

• 

PCS 

0.0001 

ETU 

• 

Chloroionn 

0.1 

ecu 

0.005 

PCNB 

• 

IHchkxoalhylana 

0.010 

Oiphanyttiydrazina 

• 

bis  (2-chioroethyf  athar) 

0.001 

2,4.5-T 

0.035 

TCDD 

3.5  X  10-* 

MCPA 

0.00044 

Amiban 

0.0675 

Dicamba 

0.00044 

Alachibr 

0.035 

Butachtor 

0.0035 

Propachlor 

0.035 

Piopanil 

0.007 

AMicarb 

0.00035 

Bromadl 

0.0044 

niraquat 

0.00298 

TrUluralin 

0.035 

Nitralin 

0.035 

Banafin 

0.035 

Quthion 

0.0044 

Diazinon 

0.0007 

Phorata 

• 

Carbaryl 

0.0287 

Ziram 

0.00418 

Farbam 

0.0418 

Captan 

0.0175 

Fbipat 

0.056 

HCB 

0.00035 

POB 

0.0047 

Parathion 

0.0015 

Malatbion 

0.007 

Manab 

0.00175 

Zinab  ' 

0.00175 

Oilbane 

0.00175 

Thiram 

0.00175 

Atrazina 

0.0075 

Propazina 

0.016 

Simazina 

0.07525 

dt-n-butylphthalaie 

0.770 

OEHP 

4.2 

Hwtacniofophane 

0.007 

Methyl  mathacrylate 

0.7 

POP 

0.021 

Styfena 

0.931 

Not*;  ‘M*  danoias  monttorihg  raquitamant.  Sae  Saction  4.3. 
(*)  not  datectable. 
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141U  VaoMM 
141^  SitinffM* 
14U  EIlKtnti 


I  CsMaaiaaM  Lfvwfa 


141.U  MaaiMM  tmlaninaM  kvria  tm 
•rrmir  chamiralt. 

Ml.tS  Maiiimmi  cmKaminanl  l«v«b  tmr 
lurbMity. 

141.14  MaximM  ■Mcrabialanical  saaumi- 


14I.1S  Mai  11— I  cm taimanl  Iwth  far 
radia—SlC,  aadim-ZS*.  and  cr—s 
alaha  aanidt  ladi— wiiiiy  ia  m— • 
— lailir  vraMT  ayil—a. 

141.14  Mai— I—  caataainaal  liali  far  Wta 
yartidi  aad  piial—  radmactniiy 
bn  —  ladi  radwnacIMn  ia 
aaanaaaitr  water  ijnteav. 


•pan  C— M— ilariap  aa4  Aaafjrtical 
K—airairate 

Micrebnlepical  c— teaiiaaat  — aipliac 
and  analytical  rnaainwali 
'  Tarbidily  laniliat  and  analylical 
rrqairtmcnu. 

I  Inoryanic  chrmical  lamplint  and 
inilytical  rrquiirmrnti. 

I  Oryink  tlirmicali  oihri  than  total  Iri- 
Italiaictlianci.  lamplinc  and  analyti¬ 
cal  riqaircnwnte. 

i  ^aalytiral  MtUndi  tm  Radiaactivitp- 
i  M— ilariaa  Frapaancy  far  Radianc- 
IMty  ia  C—aaity  Water  SyManH. 

'  Aharateiaa  — alytkaf  teckaipaai. 


'  Maaiteriaf  ad  i 


Sabpart  D— KraiteUac  Pablic  NatWiraliaa. 
and  llacard-brcpinc 
141.31  Rrpoitinc  trqaircirnu. 

14133  PuMic  awincalion  of  varianrri.  ra- 
rmptiont.  and  non-coai|>ltancr  a  ah 
rrralaiamt 

141.33  Rrcid  maintrnancr 


MIS  Of  tiM  Public  HaRhRBWK  Reft.  M 
uumidM  bF  tlw  Sate  SrUiktac  Water 
Act  fPiA  lo  tS-SSS  1 :  CBd  yclated  mute* 
ttons  aprdlrablc  to  pnblie  water  cystema 

fl4I.S  Dafiniliaaa. 


ReMoAlB  ftbla  part,  tfarlam: 

<•1  -Aetr  a— iw  tat  PuHk  Health 
Servlet  Act.  ae  aaioidcd  by  the  Safe 
Xhrlnlcing  Water  Act.  PUb.  L.  PS-S2S. 

(bt  "Contaminant  "  means  any  pbyrJ- 
cal.  chemical,  bielocical.  or  radioloeical 
substance  or  matter  In  water. 

del  "Maalmam  contaminant  lever* 
means  the  annetmum  pemPsidblc  Inal  of 
a  contammant  in  aaier  ahicb  in  de¬ 
livered  to  the  free  lloainB  outlet  of  the 
uKtoiate  user  of  a  public  water  system, 
except  In  the  case  of  tivbldity  whne  the 
aBaxImum  permissible  level  is  measured 
at  the  point  of  entry  to  the  distribution 
aysteat.  Contaminants  added  to  the  water 
under  drmmstances  oontroDed  by  the 
user,  except  theee  rosuitlng  from  oonv- 
sioa  of  piping  and  phanbing  caused  by 
water  auall(y.  are  eerlurtid  from  fthaa 


iHiTneea  of  evaluating  the^lSppTWji 
such  source,  facilities,  cett:pr.v^.*v^ 
cratlon  and  matoitenance  for  p.>.*<.' 
and  dlairibsHtng  aafa  ddablng 

tgt  "Wtandaid.  aampfts"  wuji'^N’I] 
aMmal  of  talahad  drlnUag  wotd.V.V.| 
#waminad  tor  the  pretence  of  b’**'*^* 
bkcterie.  * 

th>  ‘-Statr*’  aueans  the  ascr.r7777 
State  government  which  hat  N 
tion  mm  pabiir  water  ssxtcna^ 
any  period  when  a  Stole  does 


puisneaft  to  Bectien  ItlS  of  is 
term  *91040**  ascans  the  Re; 
minMniar.  UJS.  Envlimanciit 


watar  aystaBL 

0)  "Doae  egwivaleor  i 
act  at  tha  abi^sd  4m 


t  mater*  "W 
ar  aparates  >/<.*• 

k>.*-- 


(d>  "Person’*  meant  an  individual, 
rorporstion.  company,  asicociation,  part¬ 
nership,  Stoic,  niunicipalily,  or  Federal 

agenry. 

fd  *TuMic  water  srstem**  means  e 
ayatem  far  tha  provision  la  the  public 
of  piped  water  for  human  eensnmpticn. 
tf  suA  system  hat  at  least  flftcen  service 
.mnneettanM  or  regularty  ssrvm  an  ovrr- 
age  of  at  least  twenty-five  tndlvMualB 
dally  at  least  W  days  out  of  the  year. 
Such  term  includes  til  any  collection, 
treatment,  storage,  and  dutribution  fa- 
cUiUex  under  control  of  the  operator  ol 
such  system  and  used  primarily  In  con¬ 
nection  with  such  syitlem.  and  f2>  any 
rollcrtion  or  prclreatmcnl  storace  facili¬ 
ties  not  under  such  control  which  arc 
Ufcd  primarily  in  connection  with  such 
lystcm.  A  pubbr.  water  system  is  cithar 


10  ?<  to 


J-10 

P-M'Shea  bi  the  fiuf  isu  or  KaitON&t.  arr ams.  inc  .  v.aSHiNCios  d  C  ?oo37 


to  the  type  of  redietien  end  iti' 
tion  in  tne  body  as  specified 
ternstional  Commisiiun  on 
Units  and  Meaiurementi  (ICKUl-^*.-*',^ 

fhl  “Rem**  means  the  oniir*.\--* 
eguivaleBt  from  iawkine  radiatir.*-'.’-', 

•atal  body  m  any  tofavaal 
system.  A  “maKtem  fauemr  I 
afaTCOw 

a>  h*kocniietoCSr  means 
thy  of  rndinncMm  matcrM 
t.i2  nuclear  tramtoiMtatiom  P*%V^%y 

<ml  “Ctwes  oMm  particle 
means  the  tatol  tadiaactivity^h.'li 
alpha  portide  emMao  as  inft  r. 
aMasuremenUona  dry  sample.  y\.  "j 

tnl  **Xfan-made  beta  particle 
Ion  emittets**  means  all 
emittmg  beta  Rartirles  andfar!\v:v 


Ifa-t.  141  3lnll 


132:0102 


FEDERAL  REGULATIONS 


M  Maiimum  rarmnoiblt  Bi«lv 
Dwt^tiw  Mid  Matimwm  Perini»»ibl«  Cmi 
cftejNi— '  RadioMiclidM  in  Aif  m 
WalM  §m  OccniwIiMiai  Eb|wb«i?c.  NIIK 
Nandbaak  tl.  cacan*  the  daughtn  prad- 
«M(a  af  tkoriwni-232.  iiraniium-23S  and 
ntaniaw  Ml. 


M  **Craia  bcU  pMtida  activity** 
■aana  Um  teUl  radinacUvilir  dnc  to  beta 
pactido  oaMMian  aa  infaniw  Iraan  aaao* 


HlfBj 
I4LS  fpMO  ( 


hr  44  FR  C0S41. 


Ipl  -Halapan**  naaiia  one  of  the  cbtoi* 
kuahawBlacMarina.  bromiaa  or  iodinv. 

M  "Whal— rrti  ana"  flHM)  aaeana 
flw  df  the  faniljr  of  oiyanic  oompottiida. 
anoMd  at  dtiivalivoa  M  OMllianc. 
wbortin  throo  of  flia  four  bj-dfogca 
oloaa  io  tntihaat  a««  oadi  oobatitutod 
hyahalatmatoni  in  the  molecular 

(r)  Irihaloincthanea**  (TTllM} 

I  of  the  oonceataalion  in 
■Ulerofthe 
a  oempotindL 

Itrichlaraoiethane  IcMarafarml. 
dfcoowdiloroaialhaiio. 

trihramemelhm  (brom^onn]).  rounded 
In  two  aignWirenl  figurea. 

M  ‘Tdaxtanm  Total  Trdialomelhaae 
Rotcnlial  PdTPT  tneane  the  maximum 
oanoentralion  of  total  trihalometkanea 
produced  in  •  given  water  containing  a 
disinfectant  residual  after  7  days  at  a 
temperature  of  25*  C  or  above. 

*'Oisinrectant’'  means  any  oxidanL 
induding  but  not  limited  to  chlorine, 
chlorine  dioxide,  chloramines,  and 
osonc  added  to  water  in  any  part  of  the 
treatment  or  distribution  process,  that  is 
intended  to  kill  or  inactivate  pathogenic 


fl4U  fi  ir  Q- 

Thia  part  shall  apphr  to  each  public 
water  system,  uniats  the  public  water 
system  UMCts  all  of  the  foHowinc  condi* 

tienc 

<a>  Consists  only  of  distribution  and 
storaye  facilities  (and  does  not.  have  an>- 
coilfcUon  ond  treatment  facilities) : 

(b)  Obtalru  all  of  its  water  from,  but 
Is  net  owned  or  operated  by.  a  public  wa¬ 
ter  eystem'  to  which  such  reculations 
spply: 

•c)  Outs  not  sell  water  to  any  parMn; 
and 

Id)  Is  net  o  carrier  which  convo  i 
posaencers  in  taitrrstatc  conuncrcc. 

I  141.4  VaetjMim  and  eeempliona. 

Tortences  or  exempUans  from  eertoin 
provisions  of  these  reyulstlons  may  be 
{ranted  pursuant  to  Sections  1415  and 
1414  of  the  Act  by  the  entity  with  pri- 
*nary  enforcement  responsibility,  Provi- 
,ioiw  under  Part  142,  Kationai  Interim 
Pfimery  Drinking  Water  Kegulations 
imptcmmlafioa— aubpart  E  tVarlances) 


aiHl  Mil»|iorl  P  iParmitUonsl— apply 
wlwTc  KPA  lios  lu-Intarjr  enforcement 
rc.'.iHNi  4Mllly. 

fi  I4IJ1  Stitna  rruntwnrnln 

lirfurc  n  iierson  may  entar  Into  n  A* 
naiictal  cmmnltmeitt  far  nr  fnlUala  con* 
slrucUan  nf  n  ncur  pahlto  uratar  aputons 
ar  fnenaao  Urn  capnef^  nf  an  nuMh^ 
pubUB  umlar  apalan.  Iw  wmaU  aoMfy  Ow 
Stoto.nad.  to  Um  extent '  prattloobia. 
avoM  htenttne  part  ar  nR  af  the  imv  ar 
rxiumdad  facility  ni  n  altc  whkh: 

tat  la  auhlect  to  a  sifnlflcaat  liA 
freu  carlhquakes.  Sands.  Arcs  or  other 
dimatcfs  which  could  cause  a  breakdoum 
af  Iha  public  water  ayelem  ar  a  partlon 
Iheiuaf:  or 

tht  Except  far  Intake  atnietuiua.  la 
within  the  Soodplaln  nf  n  IM-ycar  Sand 
ar  la  launer  than  any  lucnrdad  high  tide 
wlierr  emmiiriate  rseords  exist. 

The  VA.  Enrliuaunental  Pmlection 
Aaency  win  not  seek  to  aoerridc  land  lasa 
dcdalana  aflaeting  puMie  water  ayutenm 
altlngurhiehaiu  made  at  the  State  or  lo- 
cal  cevemnant  levdh. 


Subpart  B — MaamuMn  Cantsmtoanl  levels 

i  141.11  .Moalamm  f  alsmloaoi  Inal* 
lor  Iwraewla  rhroiicato 


I14LSS. 

Ildl.lltal  omeodsd  by  a  FR  *7242. 
Auffust  27. 19S0I 


(hi  The  folliahn  aiu  Am 


f14UB  CMcctivodalcau 

I14I.S  rrvimd  hy  44  FE  C4C4I.  Rovember  29. 
19791 

(a)  Except  os  provided  in  paragmph 

(b)  cd  this  oeetioB.  the  regulationB  set 
forth  in  this  part  shall  take  effect  on 
June  24. 1S77. 

(b)  The  regubtiona  for  total 
Irihalomethanes  set  forth  in  {  14|.12(c) 
shall  lake  effect  2  yean  after  the  dale  of 
promulgation  of  these  regubtions  for 
community  crater  aysteras  serving  75SOO 
or  moK  individual^  and  4  years  after 
Ihe  dale  of  promulgation  for 
commnnitica  eerving  10.000  to  74.999 
individuals. 

(cj  The  sugubOons  ael  forth  Is  S4U1 
(a),  (c)  and  (d);  141J4fnKl); 
I4ia4(bXlHe):  141.14(b)(Z)(n:  141.14(d); 
141.21  (a),  (c)  and  (i);  141.22  (a)  and  (e); 
141.23  (a)(3)  and  (a)(4):  141.23(1); 
141.24(aJ(3):  141.24  (e)  and  (f);  141.25(e): 
141.27(a);  141.28  (a)  and  (b);  141.31  (a). 

(c) .  (d)  and  (e);  141  J2(b)(3):  and 
141.32(d)  shall  take  eGcct  immedblely 
upon  promulgation. 

(d)  Tba  regttlationa  act  forth  in  141.41 
phaU  take  effect  It  mwiths  from  the  dale 
of  pmmnlgatieB.  Suppliers  must 
complete  the  fbul  round  of  sampling  nnd 
reporUng  wfdiinl2aonlhs  foDowiag  the 
cffcclivt  date. 

(e)  The  regubtiona  set  forth  In  141 A2 
thaS  take  effect  IB  months  from  the  dale 
of  promulgation.  All  requirements  in 
141.42  mufi  be  completed  n-ilhin  12 
months  following  the  effective  dale. 


(e>  When  thennmal  wreaca  af  the 
ftir  teBBBBntum 

location  In  whieb  the  community  water 
system  is  situated  Is  the  followlnc.  the 
maxtmum  t  imlaiutiiaid  h  uli  far  SBorlde 
**  are: 


T>  .Kla^alttir 

fitiwi 

Uwl 

wawf»T!i 

w*ai,r 

tel  7  lo'lteto'... 

..  . 

IR  . 

I.M  W  MS _ 

2.9 

. 

..  MJwirs. _ 

a*wui.4...  .. 

•  •  Ia.7l49n.4.»«...«,  • 

t.« 

70.7  149 7**,*.. 

..  n.ila3b2. . . 

1  % 

TrSlkWA..  .  . 

1.4 

(cl  Fluoride  at  optimum  levels  in 
drinking  wnter  fans  hoca  shaara  to  have 
beneficial  effects  in  reducing  the 
oecnrrence  of  tooth  decay. 

1141  Ji  talManM  by  45  FR  A7342. 
Aaffust27. 1990] 

(d)  At  Ihe  discretion  of  the  State, 
nitrate  levels  not  to  exceed  20  mg/l  may 
be  allowed  b  a  non-community  water 
system  if  Ihe  supplier  of  water 
demenstralcs  Io  IhcuatiabeBaB  of  At 
Slate  that 

(1)  Sudi  water  wfll  not  be  evaflabk  to 
children  nnder  6  mondn  of  ngc:  and 

(2)  There  will  be  eentinnona  posting  of 
the  fact  that  nitrate  levels  exem  10 
mg/I  and  the  potential  health  affecta  of 
exposurr  and 

(3)  Local  and  State  public  health 
authorities  wOl  be  neffied  aimaally  of 
nitrate  bvcb  that  exceed  10  mg/1:  and 

(4)  No  adverse  health  effects  shall 
resuh. 


I14I.6  (c»-(c)  added  by  45  FR  57342.  I14I.I1  <dl  added  k>  45FR  57342.  Auevi 

August  27. 1980)  27.  lySO) 


E 
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RATIONAL  XRmiM  PIZMAIT  MIRKIRC  HATER  ttCOUTlONS 


ArAsalc 

Barlua 

CadaiuB 

ChroBiuB 

li«Ad 

Hmrcarj 
HAtrat*  (as  R) 

SalanluB 

Sllvar 

Fluoride 

Eadria 

Lladaae 

MethoxjrehloT 

Toxaphcac 

2,A  -  D 

2,4.5  -  TP  SUuax 

Colifera  baecerla  . 

ladlua  -  226  ^  radiua  *228 

Groas  alpha  particle  aeclvitp 

beta  particle  aad  photon  radioactiviijr 

Turbldi  ty  . 


Sodlvm  Monl  toring  and  Reporting 
Corroaion  Monitoring  and  Oiatribotion 
Syaten  Coapoaltion 


0.05  at/l 
1.0  ih/1 

0.010  m/1 

0.05  M/1 
0.05  m/1 
0.002  M/1 

10  m/1 
0.01  m/1 
0.05  m/1 

1.4  •  2/4  m/1  (8Bd>lent  teap) 

0.0002  m/1 

0.004  m/1 

0.1  m/1 

0.005  m/1 
0.1  m/1 
0.01  m/1 

<  1/100  Bl 
5  pCi/1 
15  pCi/1 

4  area  (annual  done  equivalent) 
1  Tu  (up  to  5  Tu) 

0.10  m/1 


Tribaloaethanea  (the  aua  of  the  eoaeea- 
trationa  of  broaodichloroae thane, 
dibroaochloroac  thane ,  tribroaoae  thane 
(broaofora)  and  trichloroac thane 
(chlorof ora) )  ' 


RATIONAL  SECOMDART  DRIMKINU  HATER  REGULATIONS 


Chloride 

Color 

Copper 

Corroaivity 

Foaaing  Agcnta 

Iron 

Maaganeae 

Oder 

Sulfate 

IDS 

Zinc 


250  m/1 
15  color  unita  - 

I  m/1 

Reifeerroaivc 
0.5  m/1 
0.3  M/1 
0.05  m/1 

3  threahold  odor  auaher 
6.5  >  8.5 
250  m/1 
500  m/1 
5  m/1 
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Appendix  K 

Net  Weight  of  Selected 
Analytes  in  Battery  Acid  Pits 


BY  DATE  DIV.  6^ex>^cj^n^e ; 

CHKD  BY  DATE  DEPT _ 

PROJECT  r^^lPFiS>s  AiK  T==o»ece-  SA6€- _ 

SUBJECT  iM  5a  nti/o 

I 


SHEET - 

W.O.  NO.  _ 


Atil:>  Pits 


\U  c. 


>  "iP 
c.  . 


"^s 


r;  —  ri  ^  o 

O  Ci  o  PO 

O  O  O  O 


^  C"  IT*  (sl 
>5  ^  r- 


rO  cJ  W?  cn  tC 

o  ^  or" 

c  £5  o  ci  c5 


37  r>  v) 

5,-'^  ro-or- 

^  o  o  ^ 

-S> 


5-'"  5 


N  > 

'  ‘  I  * 

o  (N  ^^  vi 


K  ^  V 

>  5S  ^ 


rr  o  o«a 

^  O  o  O  <5  ^ 

<^  O  CN  ^  ^  ^  Cl 


<r  lo  oo  c“  ^  o 
N  «>o  pj  C\  —  N 
^0  -1 


^  O  ^  s  8  o  TT, 

O  O  O  O  O  CO  o 


Q  ^  —  c-  Vo  — 


S  r-  c“  ^  c- 
,  ^  n  r<  o  r- 

r:<  o  o  o  o  o  ^ 


Q  -  >17-  &o  r~  ^ 

0  «S  ^  ^0  -3  O  Q_ 

00  C)c  r'  'S 


^  ^  ^ 


r>^  ">  -x. 


-  N  K)  f  ^  "9 

r>i  rs  ^‘ 

O  ^  IN  N  rvl  (N 

^  ^  N  N  r4  M 


V>  V> 

■  rM  «  j  ^  ■  « . , 
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